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PREFACE TO SECOND EDITION. 



The First Edition of the Tabfes having become ex- 
hausted, the Author has thought it only right, before 
reprinting, to bring some parts of the work more 
nearly up to date. 

For that purpose he has entirely rewritten Tables 
X., XI., XII. and XY., relating to Rainfall and Analysis 
of Water, availing himself for that purpose of more 
recent observations and researches; and the Intro- 
ductory Remarks have been altered in accordance. 

The subject of Flow in Pipes and Channels has 
been investigated by numerous authorities, both mathe- 
maticians and engineers, during the past seventeen 
years, and many series of experiments have been made 
under varying circumstances. 

No formula has, however, yet been arrived, at which 
can be universally accepted as superseding that on 
which the Tables are based, and the Author does not 
think any apology necessary for reproducing them as 
they are. 

He has, however, endeavoured in the Introductory 
Chapter to make some comparison between them and 
the results obtained by other methods, and so to indi- 
cate more fully than he did before the limits within 
which they should be relied on for practical use. 

6 Delahat Street, Westminsteb. 
February^ 1901. 



PREFACE. 



It has been found that the Engineering Pocket Books 
in most general use give oomparativelj little information 
relating to Sewerage and Water Supply. And even the 
large and valuable works of the late Mr. Beardmore and 
others contain somewhat abridged Tables applicable to the 
calculations most frequently required in designing and 
carrying out works of moderate size. 

The Tables in this book have been calculated from time 
to time by the author to meet his own requirements. 
Thinking it probable that other engineers will have 
experienced the same want as himself, he has now been 
induced to make them public. The greater part have 
been used in manuscript for some years ; but a few 
additional Tables have been recently added in order to 
make the work more complete. 

Every precaution has been taken, as far as possible, to 
guard against errors both in the calculations and printing. 
If however, notwithstanding, any mistakes should be dis- 
covered, the author will be greatly obligdd by having them 
pointed out to him. 

6, DeLAHAT StBEBT, WESmiHBTElt, 

lioxffmbtr 1883. 
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DESCRIPTION AND REMARKS ON 
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USE OF THE TABLES. 



Tables I. and II. show the quantities of water in 
gallons per foot contained in pipes, wells, tanks, &c., 
of given dimensions, and require no explanation. 

Tables III, and IV. give the discharge in gallons 
per minute of water passing through sluices and over 
weirs under ordinary conditions. Correction is re- 
quired in case of bell-mouthed or specially formed 
orifices, and also where there is any considerable 
velocity of current in approaching the outlets ; but 
the notes at the heads of the Tables, to which atten- 
tion should be directed, will enable this to be made 
with sufficient accuracy for most practical purposes. 

Table V. shows the velocity and discharge under 
varying conditions of flow in circular sewers and 
conduits, from 9 inches to 6 feet in diameter. 

In designing and carrying out sewerage works, it 
is important to know not only the maximum carrying 

B 
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capacity of the sewers, but also the effect produced 
by the much smaller quantity which wiU be gener- 
ally flowing through them« This is essential in 
order to ascertain whether flushing will be required, 
and if so, what quantity of water will be needed for 
the purpose. The Table consequently shows, not 
only the maximum discharge and velocity of each 
kind of sewer under the most favourable circum- 
stances, but also the discharge and velocity of the 
same sewers when fall to one-half, one-quarter, and 
one-eighth only of their heights respectively. If a 
sewer should at any time run quite full, its discharge 
will be somewhat less than that indicated in the 
fourth column, the velocity of current being in that 
case considerably diminished by friction against the 
top. With any circular conduit the velocity when 
full is exactly the same, and the discharge just 
double that when half-full ; the precise figures for a 
sewer running full may therefore be ascertained, if 
required, from the third column of Table by doubling 
the discharge. 
A velocity of 150 feet per minute, or 2J feet per 

second, is generally considered suflScient to remove 
all obstacles of the ordinary character found in 

sewers. The quantity of water required to produce 

this velocity in each case is given in the last column 
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T)f the same Table, and will be found especially useful 
in designing flushing arrangements. 

Table VI. gives precisely similar information for 
€^g-shaped sewers, as Table Y. for circular sewers. 

Table VII. gives tihe discharge of pipes from 
f-inch to 3 feet diameter, when running full at 
various inclinations or pressures. It should be re- 
membered that the velocity of water passing through 
a line of pipes of any considerable length depends 
not on the inclination of any particular section, but 
on the hydraulic gradient throughout, or ratio of 
head of water to length of pipe ; the " head " being 
the difference of level between the surface at or 
above the upper end of the pipe, and that of the 
cistern or pond into which it delivers, or if it has a 
free outlet, the lower end of the pipe itsel£ This 
velocity, except for slightly increased friction at 
bends, is entirely independent of the course of the 
pipes, whether laid at a uniform inclination or other- 
wise, also whether commencing at or below the 
upper surface and discharging, if not freely, at or 
below the lower surface. 

The formula which has been used in the cal- 
culations for Tables V, VI. and VII. is that 

B 2 
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known as Eytelwein's : — Velocity in feet per 
second = 94*25 \/S, where R is the so-called 
"hydraulic mean depth/' i.e. the sectional area 
divided by the surface in contact, and S the slope 
or inclination expressed fractionally, e.g. ^^^ or ^j^. 

The constant number 94*25 has, of course, been 
arrived at as the result of experiments made from 
time to time in different kinds of pipes and channels 
with varying inclinations. 

It has, however, long been known that this 
formula gives generally too high results for small 
pipes, and too low results for larger pipes and 
channels; and many other and more complicated 
formulae have been from time to time devised in 
order to accord more nearly with more recent actual 
observations and experiments. 

In addition to the alterations of flow due to the 
size, shape and inclination of channels, there is also 
considerable variation caused by the nature of the 
surface in contact with the water, in what degree it 
is smooth or rough. 

The following Table gives some idea of the vary- 
ing results that would be arrived at by using the 
coefficients or formulae of different observers; the 
figures given being those which they would in each 
case substitute for the constant 94*25 used in the 



BEMABK9 ON THE USE OF THE TABLES. O 

Tables. When two figures are given, the difference is 
due to difference of inclination within moderate limits. 



- g J 



i 



2 in. 

3„ 
'6„ 
12 „ 
18 „ 

2 ft. 

3„ 

4„ 



Darcy. 



For 
aean 

Iron 
Pipes. 



For 
Rusted 

Icoii 
Pipes. 



93 

98 
105 
109 
110 
111 
111-5 
112 



66 
69 
74 

77 
78 
79 
79 
80 



Mean 



79 
83 
89 
93 
94 
95 
95 
96 



Kntter. 

For Iron 

IMpes in Fair 

Condition. 



49-5 to 49 

57 „ 55 

71 „ 69 

87 „ 85 

96 „ 94 

103 „ 101 

111 „ 109 

118 „ 116 



Professor Unwin. 



For Clean 
Iron Pipes. 



For In 

cmsted 

Pipes. 



108 to 104 
112 „ 109 
116 „ 113 
120 „ 116 
124 „ 120 
128 „ 124 



72 
76 
78 
81 
83 
85 



Mean 



89 

93 

96 

99 

102 

105 



Tables. 



; 94-25 



It will be seen that, according to all the observa- 
tions, the Tables will give correct results for pipes of 
a medium size, and too low results for larger ones ; 
excepting only in the case of incrusted iron pipes, for 
which the Tables are too high, even with the largest size, 

Kutter's figures are calculated from a very elabor- 
ate formula,* containing a coefficient which may be 

 Velocity in feet per second = ^ ^ + \^ , where 

n M + V B 

M = »(41-6 +1?^^Y and n for ordinary pipes = -013. 

In order to ascertain with facility the discharge of pipes from 
2 to 48 inches in diameter, at varying inclinations, in accordance 
with this formula, Messra E. B. & G. M. Taylor have drawn and 
pnbUshed a set of diagrams to a large scale showing curves from. 
which they can be read off by inspection. 
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varied for dififerent kinds of material, but the figures 
in the column above are those considered applicable 
to ordinary cast or wrought iron pipes, or to sewers 
or culverts of good brickwork or unglazed stoneware. 
For coated or enamelled iron pipes, or for glazed 
stoneware pipes, Eutter would use a multiplier 
giving somewhat higher figures. 

As, however, sewers constructed of glazed pipes 
have necessarily joints not more than 3 feet apart 
and somewhat irregular, the Author is of opinion 
that they should be classed with ordinary rather than 
with specially smooth or enamelled pipes, and that, 
so far as Kutter's formula is correct, the figures in 
the Table should apply generally to sewers also. 

The Author haa himself experimented on the 
velocities in long lengths of a glazed pipe sewer 
2 feet in diameter, running a third to a quarter full, 
at various inclinations, and has found that the 
formula on which the Tables are based, gives fairly 
accurate results in all cases. But when he had made 
similar trials in a 5-feet sewer, he found the Tables 
considerably too low. He has not had the oppor- 
tunity of testing pipes running full, but as the water 
flowing in a 2-feet sewer one-third deep has the 
same hydraulic mean depth as that of a 15-inch 
sewer running full, he would conclude that in that 
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case also the Tables would be correct, although for 
sizes larger than 15 inches somewhat too low. This 
agrees approximately with Kutter. 

With reference to pipes under 2 inches in diameter, 
both Darcy's and Kutter's coefficients would make 
the figures given in Table VII. much too high, but a 
series of experiments on lead pipes by Professor 
Osborne Eeynolds showed thera in fact only a little 
high, whereas another formula, Neville's,* makes 
them in some cases too low. 

For pipes of this kind, whether iron or lead, in 
straight lines of considerable length, and known to 
be in perfect condition, the Author — on considera- 
tion of all the evidence so far recorded — would be 
disposed to make a small deduction from the Tables, 
say about 5 per cent, for one inch, and 10 per cent. 

* NeYiUe*8 formnla, which has heen largely used, and on which 
are based the Tables of Flow contained in Haret's and Moles- 
worth's Poeket-Books, is difficult to compare with others, as it 
shows the Telocity composed of two parts, one proportional to 
the sqnare roots, and the other to the cube roots, of the hydraulic 
mean depth and inclination. Thus, Yolocity in feet per second 
= 140 Vb^— 11 >/BS. This formula makes the flow in small 
pipes with considerable fall larger instead of smaller than the 
Tables — ^in fact, makes the Tables too low for }-inch pipes steeper 
than 1 in 50, for 1-inch pipes steeper than 1 in 100, 8-inch steeper 
than 1 in 250, 6-inch steeper than 1 in 500, 12-inoh steeper than 
1 in 1250, 24-inch steeper than 1 in 3000, and for larger sizes, 
whatever the inclination, the greatest difference for 36-inch pipes 
being about 17 per cent. But for flatter gradients the Tables for 
aU the gmaller sizes axe, aeooiding to this formula, too high. 
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for j^-inch diameters. But pipes of these dimensions 
as generally used for house services and similar 
purposes, are subject to so many irregularities, such 
as sharp bends, angles, contractions or other obstacles 
to flow, that a much greater deduction is, in practice, 
really always necessary. In fact, a better approxi- 
mation to the actual discharge could generally be 
arrived at by calculating from a smaller diameter of 
pipe— say, by taking the mean between the figure in 
the Table for the required diameter, and that for the 
next size lower. 

For iron pipes exceeding 3 inches diameter, if of 
the best kind, coated inside, or quite new and perfect, 
the Author would suggest an addition to the figures 
contained in Tables, varying generally from 5 per 
cent, for 6-inch to 15 per cent, for 36-inch diameters. 

But for iron pipes not so good in condition, and 
generally for stoneware pipes or sewers running full 
or half-full, he would consider the Tables correct for 
diameters of either 12, 15 or 18 inches, according to 
circumstances ; for smaller sizes than these he would 
make a small deduction, and for larger sizes an addi- 
tion of about 5 per cent, for each foot in diameter. 

As to flow in pipes and sewers running less than 
half-full, no general rule can be given applicable to 
varying depths and forms of section, without first 
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calculating the hydraulic mean depth ; but it may be 
remarked that the hydraulic mean depth of a circular 
sewer running a quarter full will be approximately 
the same as that of one a little more than half the 
size half full, and that of one running an eighth full 
approximately the same as one of a little more than 
a quarter the size half full. But where sewage, not 
clear water, is the material to be dealt with, it is 
obvious tiiat the flow in small pipes, or shallow 
channels, cannot be calculated with accuracy, as 
deposit on the sides and bottom may reduce the 
sectional area at any point very considerably. 

Table YIII. is intended to assist in designing the 
capacity of sewers, and shows at a glance the quan- 
tity of sewage, irrespective of rain and surface water, 
which should be allowed for given populations. In 
certain cases (see note at foot of Table), the allow- 
ance for rain may also be calculated on the basis of 
population with the help of the last column of the 
Table, but under ordinary circumstances this should 
be taken in proportion to area, as shown by Table IX. 
next following. 

Table IX. shows the quantity of water due to rain- 
fall over given areas, and the quantities in gallons 
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per minute, when mnning off at different rates 
of flow. The latter columns of the Table are 
intended for calculating the capacity of sewers ; and 
the second and third columns for estimating the 
quantity of water that can be collected from areas 
and gathering grounds for irrigation or water supply. 
The areas dealt with range from 100 square feet 
(representing the roof of a small building) to one 
i^quare mile. 

Tables X,, XI., XII., are rainfall Tables, for the 

information contained in which the Author is in- 

^ debted to Mr. H. Sowerby Wallis, who succeeded the 

late Professor Symons as the recorder of British 

Rainfall 

Tables XIII. and XIV. are intended to facilitate 
the preparation of preliminary reports and rough 
estimates for works of water supply, and show the 
approximate dimensions of reservoirs, filter beds, 
main pipes, pumping machinery, &c., required for 
the supply of given populations. It is not of course 
asserted that the constant numbers assumed in the 
headings of the columns are universally applicable ; 
and some few, e. g. 100 feet lift to be pumped, are 
necessarily arbitrary. But the differences due to 
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variations in these conditions can be ascertained 
generally either by inspection or by a short calcula- 
tion, and results may be thus arrived at with much 
greater facility than if the Tables were not available. 

Table XY. gives results of analyses of potable 
waters. To engineers and others, not constantly or 
very frequently engaged in investigating the quality 
of water, the figures presented by an analysis convey 
little information without some readily available 
standard of comparison. This it is endeavoured to 
afford by means of this Table, which contains the 
results of analyses of well-known waters from nearly 
every description of source. 

For many of these the Author is indebted to 
Dr. Voelcker; others are from analyses by Messrs. 
Dibdin, Campbell, Thresh, and other well-known 
chemists. 

Tables XVI. and XVII. give the quantities of 
brickwork per yard in sewers, culverts, &c., and 
require no exphmation. 

Table XVIII. gives the weight per yard of cast- 
iron pipes adapted to different pressures of water. 
These weights have been arrived at not by theoretical 
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calculation^ but by a careful comparison of the speci- 
fications and recent practice of experienced engineers. 
They agree, howevery nearly with the calculated 
strengths as given by Mr. Box in his Hydraulic 
Tables. The weights for various safe heads found in 
Table 14 of Beardmore's ' Manual of Hydrology/ are 
certainly insufficient according to recent practice. 

Table XIX. gives the weights per yard of lead 
service pipes of five difierent qualities as described 
in the note appended to the Table. 



HTBBAULIO AND OTHEB TABLES. 



13 



Tabli I. — Quantity of Water contained in Pipes, Wells, and 
OiROULAB Tanks, per foot in lengtb or depth. 



DUm. 


Contents. 


Diam. 


Contents. 


Diam. 


Contents. 


Diam. 


Contents. 


inches. 


gals, per 
foot 


ft. 


in. 


gals, per 
foot 


feet. 


gals, per 
foot 


feet. 


gals, per 
foot 


s 
IT 


•005 


1 


9 


15 


11 


594 


90 


39,758 


i 


•008 


2 





19-6 


12 


7'»7 


100 


49,088 


i 


•019 


2 


3 


24-8 


13 


829 


110 


59,396 


1 


•034 


2 


6 


30-7 


14 


962 


120 


70,685 


^ 


•076 


2 


9 


37-1 


15 


1,104 


130 


82,956 


2 


•135 


3 





44-2 


16 


1,256 


140 


96,211 


2i 


•212 


3 


3 


51-8 


17 


1,418 


150 


110,447 


3 


•305 


3 


6 


60-2 


18 


1,590 


160 


125,664 


i 


•54 


3 


9 


69-0 


19 


1,772 


170 


141,862 


5 


•85 


4 





78-5 


20 


1,963 


180 


159,044 


6 


122 


4 


6 


99-4 


25 


3.0(38 


190 


177,206 


7 


1-66 


5 





122 7 


30 


4,418 


200 


196,350 


8 


2- 17 


: 5 


6 


148 5 


35 


6,013 


250 


306,796 


9 


2-75 


6 





176 7 


40 


7,854 


300 


441,788 


10 


3-39 


6 


6 


207-4 


45 


9,940 


350 


601,322 


11 


4- 12 


7 





240-5 


50 


12,272 


400 


785,400 


12 


4-91 


7 


6 


2761 


55 


14,850 


600 


1,227,190 


13 


575 


8 





314-2 


60 


17,671 


600 


1,767,150 


14 


6-67 


8 


6 


354-7 


65 


20,740 


700 


2,405.290 


15 


767 


; 9 





397-6 


70 


24,053 


800 


3,141,600 


16 


8-72 


i 9 


6 


443 


75 


27,611 


900 


3,975,750 


18 


11^04 


10 





490-9 


80 


31.416 


1000 


4,908,750 



Table II. — Quantity of Wateb contained in Squabb Cistbbnb or 

Tanks, per foot in depth. 



Length 




Length 




Length 




Length 




of 


Contents. 


Contents. 


of 


Contents. 


of 


Contents. 


Side. 




Side. 




Side. 




Side. 




ft. in. 


gals, per 
foot 


a in. 


gals, per 
foot 


feet 


gals, per 
foot 


feet 


gals, per foot 


1 


6-25 


6 


205 


25 


3,906 


90 


50,625 


1 6 


14^06 


7 


306 


30 


5,625 


100 


62,500 


2 


25-00 


8 


400 


35 


7,756 


125 


156,250 


2 6 


39 06 


9 


506 


40 


10,000 


150 


140,625 


3 


56 25 


10 


625 


45 


12,656 


200 


250,000 


3 6 


77^56 


11 


756 


50 


15.625 


300 


562,500 


4 


100-00 


12 


900 


60 


20,500 


400 


1,000.000 


4 6 


126-56 


15 


1,406 


70 


30,625 


500 


1,562,500 


5 


156-25 


20 


2,500 


80 


40,000 


1000 


6,250,000 
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Tablb IIL*-Flow of Watvb thioagb Sluices and Ofihinob. 

Note.— The ** Head of Water " in the Table must represent the depth from 
the earface to the centre of the opening ; or if the opening be submerged, then 
the difference of level between the surfaces above and below. 

If the opening be bell-mouthed, or be a sluice having curved side walls 
properly tapering inwards to the narrowest part, the discharge will be greater 
than that shown by the Table, to the extent of, in case of the best rorm of 
opening, about 50 per cent. 





Discharge 






Discharge 






Discharge 






Discbarge 


Head 


per SquAre 


Head 


per Square 


Head 


per Square 


Head 


per Square 


of 


Foot in 


of 


Foot in 


ol 


r 


Foot in 


ol 


' 


Footiu 


Water. 


Area of 


Water. 


Area of 


Water. 


Area of 


Water. 


Area of 




Opening. 






OpeDing. 






Opening. 






Opening. 


fi in 


galla per 


ft 


tn 


galU. per 


ft. 


In 


galla^per 


ft. 


in 


gals, per 


•9* 1U« 


minute 


ib. 


UA« 


minute 


llw 


lU* 


minute 


av* 


Aaj* 


minute 


i 


382 


2 


8 


2,813 


8 


8 


5,385 


16 


6 


7,616 


1 


541 


2 


6 


2,964 


8 


6 


5,466 


17 





7.731 


u 


663 


2 


9 


3,110 


8 


9 


5,546 


17 


6 


'7,844 


2 


765 


3 





3,248 


9 





5,625 


18 





7,956 


2| 


856 


3 


3 


3,879 


9 


3 


5,702 


18 


6 


8,064 


8 


937 


3 


6 


3,507 


9 


6 


5,779 


19 





8,173 


3| 


1,014 


3 


9 


3,631 


9 


9 


5,854 


19 


6 


8,280 


4 


1,082 


4 





3,751 


10 





6,929 


20 





8,385 


5 


1,210 


4 


3 


8.865 


10 


3 


6.004 


21 





8,590 


6 


1.326 


4 


6 


3,977 


10 


6 


6,075 


22 





8,796 


7 


1,432 


4 


9 


4,086 


10 


9 


6,148 


23 





8,991 


8 


1.530 


5 





4,192 


11 





6,219 


24 





9,184 


9 


1,624 


5 


3 


4,295 


11 


3 


6,288 


25 





9,375 


10 


1,712 


5 


6 


4,398 


11 


6 


6,358 


26 





9,558 


11 


1,794 


5 


9 


4,495 


11 


9 


6,427 


27 





9.744 


1 


1,875 


6 





4,592 


12 





6,495 


28 





9.920 


1 1 


1,951 


6 


3 


4,687 


12 


6 


6,628 


30 





10,269 


1 2 


2.025 


6 


6 


4,779 


13 





6,759 


82 





10,605 


1 3 


2,096 


6 


9 


4,872 


13 


6 


6,888 


34 





10,933 


1 4 


2,165 


7 





4,960 


14 





7,015 


36 





11,253 


1 5 


2,231 


7 


3 


5,048 


14 


6 


7,139 


38 





11,557 


1 6 


2.296 


7 


6 


5,135 


15 





7,262 


40 





11.857 


1 9 


2.480 


7 


9 


5,219 


16 


6 


7.382 


45 





12,577 


2 


2.651 


8 





5,302 


16 





7,502 


50 





13,256 



HTDBirUO ADO OTBBB TA5LIC3. 

TiBLK IV.— Flow of Wateb over WeIbs. 
IfarE, — The " Depth " mast repiesent diffeience in level between tl 
of tbe weir iDd the aaiface of still water sbDie it. If the water Hppr 
the weii with a cunent haTJng a perceptible Telocity, the discbirge  
greater than that ahimii by the Table to ao eitent depetidiag oa the Tel 
a velocity of 2 feet per second will be equivsleat generally to aboat h 
inch, and a Telocity of 9 feet per aectinil to about three-q)urt«n «f ai 
aflditioDBl depth. 
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Tablx X. — Anhxjal Raintall. 
Ayerage Bainfall far 30 Yean (1870-1899) in BritiBh Isles. 



DlTifliOIL 



I. 

n. 



III. 



IV. 



V. 



vi. 



vn. 



VIII. 



IX. 



Ooim^. 



England. 

liiddlesex 

Snney 
Kent .. 
Saaeex 
Hants 

Herts.. 

Backs 

Oxford 

Northampton 

Cambridge 

Essex 

Suffolk 

Norfolk 

WUts.. 

Dorset 

Devon 

9* 

Cornwall 
Somerset 

Hereford 

Salop . . 

Stafford 
Worcester 

Leicester 
Lincoln 
Notts .. 

Cheshire 
Lancashire 

>9 

York, W. Riding 



»» 



n 

»» »» 



E. 

N. 






Station. 



London (Camden Square) .. 

Reigate (Nutwood) .. .. 

Selling (Harefield) 

Eastbonme (Osborne Honse) 
Osborne (Newbam Cottage) 
Alton (AshdeU) 

Hitchin (Wratten) 

High Wycombe 

Oxford rMagdalen College) 
Wellingboro (Groyland Abbey) .. 
Ely (Stietham) 

Chelmsford (High Street) .. 
Ixworth (Walsham-le- Willows) .• 

Geldeston 

Hillington School 

Marlborough (Mildenhall) .. 

Wimbome Minster (Chalbury) .. 

Ashburton (Druid House) .. 

Barnstaple (AthensBum) 

St. Austell (Trevarna) 

E. Harptree (Sherborne Reservoir) 

Robs (The Graig) 

Kington (Lynhales) 

Church Stretton (Woolstaston) . . 

Adderley Rectory 

Burton (Ranf^emoor) 

North wick Park 

Thornton Reservoir 

Horncastle (Revesby) 

Worksop 

Woodbead Reservoir 

Ormskirk (Rufford) 

Cartmel (Holker) .. .. •• 

South Milford Rectory 

Ar ' cl iffe Vicaraoje 

Hull (Pearson Park) 

OldMalton 

Bedale (Thorpe Perrow) 



Height 

above 

Sea. 



ft. 
Ill 

440 
217 
12 
172 
433 

238 
253 
186 
160 
42 

86 

38 
94 

456 
338 
572 
25 
300 
338 

213 

566 
800 
277 
424 
410 

371 

135 

56 

660 

39 

155 

70 

734 

6 

75 
170 



Average 
Rainfall. 



in. 
25 16 



30 
29 
30 
28 
33 

24- 

24- 

24 

25 

22 

22 
25 
23 
27 

30- 

31 

52 

38 

47 

41 

29 

33 

33 

29- 

28' 

29- 

26 
24 
24 

48- 

33 

43 

26 

60' 

27 

26- 

27 



11 
55 
98 
12 
20 

66 
93 
54 
31 
16 

96 
87 
93 
17 

19 
06 
91 
32 
16 
16 

51 
56 
04 
13 
01 
22 

48 
77 
54 

85 
71 
69 

08 
96 
02 
71 
09 
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Table X. — continued. 



Division. 



X. 



XI. 



Goimty. 



xn. 

XIIL 
XIV. 

XVI. 

xvn. 
xvm. 



XX. 

XXI. 

XXIL 

xxm. 



England — eont. 

Durham .. 
Northumberland 

Cumberland 

Westmorland .. 

Waleb. 

Pembroke.. 
Carnarvon 



Scotland. 

Dumfries .. 

Selkirk 
Berwick .. 

Lanark 
Ayr .. .. 
Renfrew .. 



Station. 



Kinross 
Perth.. 
Forfar 



Aberdeen .. 
Elgin or Moray 

Inverness .. 

Sutherland 

IfiELAKD. 

Waterford.. 

Wexford .. 
Wicklow .. 
Carlow 

Gal way .. 

Cavan 
Armagh .. 
Down 
Tyrone 



Wokingham 

Haltwhistle (XJnthank Hall) 
Ilderton (Lilbum Tower) .. 
Whitehaven (Irish Street) .. 
Carlisle (Cemetery) 
Kendal (Ivy Garth) . . . . 



Haverfordwest (High Street) 
Llanystumdwy (Salarvor) .. 
Llandudno (Warwick House) 



Durrisdeer (Drumlanrig Castle) 

Galashiels ( Abbotsford Rood) . . 
Marchmont House 

Bothwell Castle 

Girvan (Pinmore) 

WaulkGlen 

Loch Leven Sluice 

Loch Drunkie 

Craigton 

Braemar 

Gordon Castle 

Loch Shiel (Glenaladale) . . 

Golspie (Dunrobin Castle) .. .. 

Portlaw (Mayfield) 

Gorey (Courtown House) .. 

Bray (Fassaroe) 

Carlow (Browne's Hill) 

Ballinasloe 

Belturbet (Bed Hills) 

Armagh Observatory 

Seaforde 

Omagh (Edenfel) 



Height 

above 

S6a. 



n. 

464 
380 
300 
21 
114 
146 



95 
49 
90 



191 

416 
500 

146 
187 
280 

360 
420 
481 

1114 
107 

50 

14 



70 

80 
250 
291 

160 

208 
205 
180 
280 



Average 
SainlalL 



In. 
34-75 



35 
29 
41 
31 



44 
19 
29 
64 



50-41 



47-88 
35-82 
30-98 



44 

33 
34 

28 
48 
46 

36 
63 
37 

36 
30 

105 

81 



28 

82 
91 

92 
87 
91 

20 
09 
73 

07 
41 

29 

03 



42-38 

35-72 
40-65 
34-44 

37 04 

35- 19 
31-36 
38-61 
37-85 



u 



BTDBA17U0 AND OTHEB TABLXil 



Table XI. — Momthlt and Akkual Saintall. 

(1) Rainfall at Camden Bqnare, London, daring each Month foi 48 Tean, 

1658-1899. 



Year. 


Jan. 


Feb. 


M«r. 


April 


Mat 


Jane 


July 


Ang. 


Sept. 


Oct. 


Nov. 


Dec. 

in. 
175 


Total- 


1858 


I 


n. 
88 


i 
1- 


n. 
80 


1 


69 


! 
2- 


n. 
90 


• 
i 

2- 


n. 
76 


! 


n. 
92 


i 
3- 


n. 
01 


1 
1- 


D. 
10 


! 


n. 
85 


I 
1- 


n. 
58 


i 


a. 
53 


ill 
18^ 


77 


1859 




72 


1- 


23 


1- 


33 


2' 


61 


2' 


13 


2- 


90 


2- 


93 


2- 


65 


4- 


04 


2- 


53 


2- 


90 


2-24 


28 • 


21 


18G0 


r 


97 


1- 


25 


1- 


87 


!• 


45 


S' 


57 


5- 


47 


2- 


26 


4- 


48 


2- 


92 


1- 


77 


2- 


72 


2-51 


32- 


24 


18G1 




43 


1' 


93 


2- 


43 


!• 


30 


V 


39 


2' 


13 


2- 


42 




94 


2- 


15 


1- 


05 


4- 


65 


1-45 


22- 


27 


1862 


1- 


92 




31 


3- 


69 


2- 


30 


B' 


06 


2- 


43 


2- 


61 


2' 


74 


2' 


19 


3^ 


50 


1- 


13 


1-71 


27- 


59 


1863 


2- 


80 




67 




85 




52 


V 


27 


4- 


86 




92 


V 


44 


3- 


49 


1- 


62 


1- 


84 


1-31 


21- 


59 


1864 


1- 


02 




85 


2- 


62 




82 


1- 


86 


1- 


28 




62 


1- 


33 


2- 


55 


1- 


13 


2^ 


49 


•36 


16- 


93 


1865 


3- 


90 


2- 


01 


1- 


12 




33 


3^ 


40 


2- 


21 


2' 


33 


4- 


10 




55 


6^ 


22 


1- 


96 


135 


29^ 


48 


1866 


3- 


90 


3- 


72 


1- 


69 


1- 


76 


2' 


03 


3- 


98 


1- 


19 


2- 


76 


3- 


89 


2- 


32 


1- 


73 


2-63 


31- 


60 


1867 


2- 


81 


1- 


44 


2' 


48 


2- 


36 


2' 


45 


1- 


22 


4- 


30 


2- 


63 


2- 


23 


1- 


92 




86 


1-59 


26- 


29 


1868 


3- 


89 


1- 


21 


V 


28 


1- 


50 


I' 


58 




78 




45 


2- 


28 


1- 


74 


2- 


54 


1- 


03 


5^12 


23- 


40 


1869 


2- 


76 


2- 


48 


I' 


97 


1- 


28 


3- 


27 


1- 


03 




62 


1- 


26 


3- 


56 


1' 


87 


2- 


38 


294 


25 • 


42 


1870 


1' 


38 


1 


21 


2' 


31 




4T 




•70 




83 


1- 


22 


2 


69 


2- 


00 


3- 


68 


1- 


76 


307 


21- 


32 


1871 


1' 


99 


1 


27 


1' 


19 


2" 


84 




92 


3 


49 


4- 


12 




85 


5- 


28 


!• 


34 




60 


113 


25- 


02 


1872 


3 


46 




•96 


2 


■66 


1 


39 


3' 


05 


2 


55 


2- 


57 


2 


05 


1" 


64 


5' 


20 


3- 


98 


435 


33- 


86 


1873 


2 


44 


1 


96 


1 


•46 




55 


1 


•56 


2' 


24 


2' 


81 


2 


87 


2' 


46 


2 


97 


!• 


87 


•48 


22- 


67 


1874 


1' 


18 




'91 




•39 


1 


•26 


1 


14 


2 


■05 




-82 


1 


32 


2 


62 


3 


34 


2' 


21 


158 


18- 


82 


1875 


3 


22 


1 


•06 




■69 


1 


•53 


1 


•61 


2 


40 


4" 


63 


1 


'79 


2 


•86 


4 


•35 


3 


36 


•94 


28- 


44 


1876 




94 


1 


■97 


2 


•96 


1 


•90 




•94 


1 


•27 




81 


1 


•79 


2 


•86 


1 


•40 


3 


07 


6-25 


26- 


16 


1877 


4 


74 


1 


'78 


2 


•38 


2 


•59 


1 


'91 




•42 


3 


•94 


2 


•23 




•82 


1 


•97 


3 


•88 


1-51 


28- 


17 


1878 


1 


31 


1 


•49 


1 


•12 


4 


•97 


3 


•89 


6 


71 




•64 


6 


•72 




•83 


1 


•99 


2 


•95 


1-46 


34 


08 


1879 


2 


•87 


3 


•77 




•91 


2 


■72 


3 


■46 


4 


•76 


4 


•17 


5 


•11 


3 


•67 




•80 




•72 


•86 


33 


•82 


1880 




31 


2 


33 




•79 


2 


•15 




•26 


4 


•04 


5 


■11 




•45 


4 


•04 


5 


•78 


1 


•85 


317 


30 


28 


1881 


1 


•85 


3 


•09 


2 


•30 




•46 


1 


•52 


1 


•72 


1 


•85 


4 


•89 


2 


•03 


2 


•99 


2 


•75 


2-47 


27 


•92 


1882 


1 


30 


1 


•30 


1 


•35 


2 


•83 


1 


•20 


2 


•30 


2 


•95 


1 


•48 


2 


•39 


4 


•96 


2 


•57 


2-51 


27 


•14 


1883 


2 


•08 


3 


•62 




•86 


1 


•56 


1 


•97 


1 


•35 


2 


•92 




•93 


3 


•83 


1 


•75 


2 


•78 


•75 


24 


•40 


1884 


2 


•30 


1 


•40 


1 


•41 


1 


•02 




•78 


2 


•84 


2 


•46 




•89 


1 


•77 




•99 


1 


•92 


2^57 


20 


•35 


1885 


1 


•43 2 


•86 


1 


•65 


2 


•32 


2 


•63 


1 


•99 




•52 


•85 


4-30 


373 


3-31 


1-05 


26 


•64 



HTDBATTUO AND OTHEB TABLES. 



65 



Table XI. — eontinued. 



Year. 


Jan. 

in. 
4-02 


Feb. 
In. 

•6a 


Mar. 

in. 
138 


April 


May 


Jane 

in. 
•63 


Jnl> 

in. 
237 


Aug. 


Sept. 


Oct. 

in. 
243 


Nov. 

in. 
271 


Ijec. 

in. 
434 


Total. 


1886 


i 
1 


[Q. 

•22 


1 
4 


in. 
•79 


i 


in. 
76 


1 
1 


m. 
73 


in. 
27 01 


1887 


1-26 


•48 


1^65 


1 


•41 


1 


•45 


-m 


1-07 


3 


15 


1 


81 


1-24 


3^40 


1-38 


19^21 


1888 


•90 


•78 


3-34 


2 


•37 


1 


•18 


2-31 


4-91 


3 


61 


1 


43 


1-23 


4 38 


1-29 


27-73 


1889 


•81 


2^28 


1-36 


2 


•06 


3 


•22 


203 


2^64 


1 


80 


1 


77 


375 


•89 


1^23 


23-84 


189Q 


2-46 


1-04 


1^76 


2 


•02 


1 


•25 


2-82 


4^19 


1 


•55 




•64 


1^20 


1^62 


•68 


21-23 


1891 


1-80 


•01 


2^01 


1 


13 


2 


•72 


•86. 


382 


4 


75 


1 


03 


4-80 


1^98 


3-24 


28-15 


1892 


•50 


1-62 


104 




•99 


1 


'51 


2^46 


1-62 


3 


•06 


2 


12 


3-78 


2^53 


1-37 


22-60 


1893 


1-44 


2-87 


•32 




24 




•80 


•73 


246 


1 


•61 


1 


•07 


3-87 


216 


2-23 


19-80 


1894 


2-87 


174 


M8 


1 


74 


1 


•85 


1-84 


3-25 


2 


85 


1 


•04 


4^45 


2^85 


2-28 


27-94 


1895 


196 


•12 


142 


1 


•34 




•34 


•30 


3^42 


3 


•09 


I 


•28 


2^84 


317 


219 


21^47 


1896 


•78 


•29 


3-20 




•55 




14 


2-27 


1^03 


1 


•92 


5 


■51 


3^05 


117 


3-61 


23-52 


1897 


205 


275 


3-42 


1 


57 


1 


08 


1-87 


•i64 


2 


•92 


2 


■75 


•56 


1^05 


2-20 


22-86 


1898 


•73 


1^08 


1^46 


1 


•01; 


2 


26 


1^11 


1-09 


1 


•18 




•33 


2-96 


1-94 


2-54 


17-69* 


1899 


252 
200 


2^00 
1-58 


•50 
1-68 


2 

1 


64 
•67 


1 
1 


•38 
91 


1^49 
2-19 


145 
2-33 


2 


•70 
31 


2 
2 


■65 
■35 


2^03 
2-70 


413 
2-33 


105 
212 


22-54 


Mean 


25-20 



Greatest fall in one civil year (ISTd), 34 '08. 

„ „ twelve months (March 1878 to Febraary 1879), 37*92 
M n six m'>nth8 (March to Augnst 1878) 24*06. 
„ „ three months (March, April. May 1878), 15*57. 
^ M i^o months (December 1876. January 1877), 10*99 
„ „ one month (August 1878), 6*72. 
Least fall in one civil year (1864), 16*93. 
„ „ twelve months (October 1897 to September 1898). 14 06. 
„ M six months {December 1873 to June 1874), 6*36. 
„ „ four months (December 1873 to March 1874), 2 96. 
M n three months (February, Much, April, 1863), 1*94. 
„ „ two months (March, April, 1893), '66. 
„ „ one month (February 1891), •01. 
Least average of three consecutive years (1897-6-9), 21*03. 



* This was the total fall regifltered at Cnmden Square, but much lower records were obtained at 
Mher stations ot lower elevation, viz. at Shonditch, 14*30; East Ham, 14*08; Barking Out&ll, 
13* Oi* thus making 1898 the driest year for half a centnijr over a considerable area. 
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Tablb XI. — continued, 

(2) ATerage Monthly Rainfall at Tarions stations in British Isles daring 

30 Yean, 1870-1899. 



SUtion. 




i_ 


^ 


1 


1 


•^ 


1 


• 

1 


1 


• 

1 


1 


i 






EVOLAND. 








In. 


In. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


in. 


Camden Square . 


1-9 


1-6 


1-6 


1-7 


1-7 


21 


2-5 


2-4 


2-3 


2-8 


2-4 


21 


25- 


Eastbourne . . 


2-7 


21 


20 


1-9 


1-6 


1-8 


2-4 


2-4 


31 


41 


3-7 


3-2 


310 


Hitohin . . . 


1-8 


1-5 


1-5 


1-6 


1-9 


1-9 


2-5 


2-3 


2-3 


2-7 


2-6 


2-0 


24-7 


High Wycombe . 


2-2 


1-8 


1-6 


1-6 


1-6 


1-8 


21 


21 


2-4 


2-9 


2-6 


2-3 


24-9 


Ely .... 


1-3 


11 


11 


1-4 


1-8 


20 


2*8 


2-4 


2-2 


2-4 


21 


1-5 


22-2 


Marlborough . . 


2-6 


2-2 


1-9 


20 


1-9 


2-2 


2-8 


2-7 


2-6 


3-3 


3-3 


2-7 


30-2 


Barastople . . 
Ross (Hereford) . 


3-4 


2-8 


2-3 


2-2 


21 


2-3 


3-3 


3-4 


3-6 


4-9 


40 


4-1 


38-5 


2-7 


2-2 


1-7 


1-9 


21 


2-3 


2-8 


2-6 


2-7 


31 


2-9 


2-4 


29-4 




2-7 


20 


2-2 


1*7 


21 


2-4 


3-4 


3-6 


3-4 


3-9 


3-2 


31 


33-7 


Cartmel (Lanes.) . 


3-9 


2-9 


31 


2-2 


2-4 


2-8 


3-9 


4*4 


4-4 


50 


4-3 


4-2 


43-7 


OldMaltoQ(YorkB) 


1-9 


1-7 


1-8 


1-7 


1-9 


21 


2-6 


2-7 


2-3 


31 


2-5 


2-4 


26-7 


Kendal . . . 


5-2 


3-7 


3-8 


2-4 


2-9 


30 


4-3 


4-9 


4-6 


5-3 


4-9 


5-3 


50-4 


Walbb. 




























Haverfordwest 


51 


3-7 


30 


2-6 


2-5 


2-6 


3-7 


4-0 


4-2 


5-6 


5-4 


5-2 


480 


Llandudno . . 


2-6 


20 


20 


1-8 


1-8 


20 


2-6 


2-9 


2-9 


41 


3-4 


2-9 


311 


Scotland. 












• 
















Bothwell Castle^ 
(Lanark) . . / 


2-6 


1-9 


1-9 


1-4 


1-9 


2-2 


2-9 


3-2 


2-7 


2*6 


2-8 


2-8 


28-9 


WaulkGlen(RenO 
frew) . . ./ 


5-2 


3-7 


3-5 


2-3 


2-7 


2-9 


3-4 


4-3 


4-3 


4-6 


50 


5-2 


46-9 


Loch Leven . . 


3-3 


2-8 


2-6 


20 


2-3 


2-4 


31 


3-7 


2-9 


3-6 


3-7 


3-7 


36-2 


Craigton . . . 


3-0 


2-9 


2-6 


2-6 


2-5 


2-7 


3-6 


41 


3-2 


3-5 


3-5 


3-5 


37-7 


Braemar . . . 


2-9 


2-7 


2-4 


2-2 


2-4 


2-4 


2-9 


3-8 


3-2 


41 


3-9 


31 


360 


Ireland. 




























Portlaw (Water-^ 
ford . . . ./ 


4-5 


3-7 


2-7 


2-9 


•2-5 


2-6 


3-2 


3-9 


3-2 


4-3 


41 


4-7 


42-2 


Bray .... 


3-8 


3-6 


2-9 


2-8 


2-6 


2-5 


2-9 


3-3 


30 


4-7 


4-4 


3-9 


40-5 


Ballinasloe . . 


3-5 


2-5 


2-4 


2-4 


2-5 


2-7 


3-4 


3-9 


3-2 


3-6 


3-6 


3-6 


370 


Armagh . . 


2-6 


2-1 


20 


2-0 


21 


2-5 


3-2 


3-3 


2-9 


30 


2-8 


2-8 


31-3 


Omagli (Tyrone) . 


3-4 


2-5 
2-5 


2-5 
2-3 


2-2 
21 


2-4 
2-2 


2-9 
2-4 


3-3 
31 


40 
3-3 


3-6 
31 


3-7 
3-7 


3-5 
3-5 


3-8 
3-4 


37-8 


Average of 24> 
Stations . . . / 


31 


34-8 
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Table Xn. — ^Dailt and Hourlt MAXunnf Rainfall. 



I 



hours 



24 



Greatest Ordinary Heavy 
Fall (as defined in 
''British Rainfall," all 
beyond this being recorded 
as** Exceptional ")« 



2} inches, where the 
total fall during 
the year ezoeedB 
33 inches. 



7*5 percent, of the 
fall during the 
year, where it 
does not exceed 
83 inches. 



^ 



min. 
45 



30 



20 



15 



10 



'75 inch 



Ezoeptional Falls reoofded doling the Yean 
1870 to 18M. 



Fall during the Year. 
8*03 at Seathwaite, Gmnberland, in 

1897 143-4 

7 • 74 at Ben Nevis Ohservatory in 1894 151 • 7 
6 ' 70 at Angerton, near Morpeth, in 1898 36 * 9 
(Daring an extFaordinary storm which lasted 
only aboat 3 hours.) 

6*00 at Tongae, Sutherland, in 1870 .. 35* 1 
\5 * 00 at Blaenan Festiniog, in 1898 . 126 * 9 

/4 • 78 at Sittingbonme, being 17 • 7 p. o. of 27 • 0. 
4*48 at Fakenham, being 16*2 p. o. of 276. 
14*45 at N. Ockendon, £^x, being 16*5 p. c. 
( of 27*0. 
4*83 at Churchstoke, Montgomery, being 

16*1 p.c. of 30. 
\4*93 at Galway, being 13 p. c. of 37*9. 



1*1 inch, or at rate\f "^^^gg.'*- ^" Bonrton, Somerset, July 16, 
\ of * 50 in. per hr./ 1 3 .^j^j^^g * Rotherham, September 15, 1880. 

/ * 85 inch, or at rate\ /3 * 07 inches = 2 * 05 in. per hour. Athlone^ 
\ of *56i] " 



in. per hr. j \ Jime 25, 1880. 



2*58 inches. Sale, July 25, 1886. 



( * 40 inch, or at rate\ /I * 48 inches = 4_^44 in. per hour. Barnstaple, 

\of 1*: 



{* 65 inch, or at rate*^ 
of -87 in. per hr./ 

/ * 50 inch, or at rate\ (2 * 90 inches = 5 * 80 in. per hour. Gowbridge, 
\ of 1 in. per hr. / \ South Wales, July 22, 1880. 

ich, or at ratel /I * 48 inches = 4 * 44 
20 in. per hr./ \ June 30, 1879. 

/ * 35 inch, or &t rate\ /O * 75 inch* = 3 in. per hour. Oxford, August 6, 
\ ofl*40in.perhr./\ 1898. 

/* 30 inch, or at rate /I inch = 6 in. per hour. London, June 23, 
\ of 1-80 in. per hr. \ 1878. 

/'20inch, oratrateW'40 inch in 3 minutes = 8 in. per hour. 
\ of 2*40 in. per hr./|\ London, June 23, 1878. 
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Tablb XIII. — ^Watbb Supply by Gbavitation-- 
NoTi. — DimenflionB of Service Beseryoirs and Diatributing 



PopuUition 



500 



1,000 



2,000 



8,000 



5,000 
6,000 



8,000 



10,000 
20,000 
30,000 
50,000 



60,000 



80,000 



100,000 



Supply Beqafred 

at 20 Grallons per 

Head. 



DdUy. 



gallons 
10,000 

20,000 

40,000 

60,000 

100,000 

120,000 

160,000 

200,000 

400,000 

600,000 

1,000,000 

1,200,000 

1,600,000 

2,000,000 



500,000 10,000.000 



1,000,000 20,000,000 



EqaWa- 
lent per 
Minate. 



gallons 

7 

14 

28 
42 



70 



84 



112 



139 



278 



417 



694 



833 



1,111 



1,389 
6,944 



13,889 



Area of 

Gathering 

Groand for 

12 Inches 

Available 

BainfalL 



acres 
13^ 

27 

53^ 

80} 

134 

161 

215 

268 

536 

805 

1340 

1610 



Storage Beservoir to Hold 
Supply for 150 Days. 



175 ft. diam. by 10 ft, deep 



226 



320 



»> 



»» 



12 



12 



I 



391 „ 12 

2f acres by 12 



3f 
4i 



6 



»» 



» 



>» 



15 



15 



15 



{ 



16} 
27} 



33 



»> 



>j 



♦» 



20 



20 



V 
99 



7J 


>» 


15 


»> 


6* 


V 


20 


»> 


15 


79 


15 


91 


11 


*» 


20 


» 



V 



99 



20 „ 



2145 


44 


>♦ 


20 


>» 


sq. miles 
4-2 


/ 55 
144 




20 
25 




21 


/220 
\183 




25 
30 


M 


42 


/440 
\367 


99 


25 
30 


»> 
»» 



} 
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W0BK8 for Given Population. 

Mains same as for Pumping Works. (See next page.) 





Filter Beds to Pass 600 Gallons 

per Super. Yard In 24 Hours, 

allowing for one not in use. 


Main Conduit to Pass Supply in 
24 Hours, flowing continuously. 


- 


No. 2, each 15 ft. by 


10 ft. 


/ 1} inch, loss of head 1 
I 2 „ „ ] 


in 


120 
400 




i» 


» 


20 


»» 


15 „ 


{1 


>» 
>» 




 » 


120 
1000 




No. 3, 


>» 


30 


»» 


10 „ 


i 3 
I 4 






L >» 


240 
1000 




?9 


»» 


30 


>» 


15 „ 


{1 


» 






450 
1200 




>» 


*9 


50 


>♦ 


15 „ 


{t 


» 


»» 


 »> 


160 
1200 




»» 


i7 


50 


»» 


18 „ 


{I 


»> 






350 
900 




l> 


»» 


60 


»» 


20., 


(? 


>» 
79 


»» 


 >» 


500 
1000 




No. 4, 


H 


50 


»> 


20 „ 1 


l^ 


>» 


»» 


^ »> 


300 






or 


32 ft. 1 


aq. 


\8 


» 


» 


^ M 


1250 




No. 4, ear.h 45 ft. 


square .. 


Ul 


»l 


»» 




600 
1000 








55 






no 


)) 


»> 


l' »♦ 


450 




»> 


>» 


»> 


• • 


\12 


>♦ 


>» ' 


' ♦» 


1000 








70 






m 


♦» 


" ^ 


• »» 


400 




i> 


»> 


>» 


• • 


\15 


»» 


»» 


'^ >» 


1200 








76 






n2 


» 


*' 


l' »» 


275 




»» 


»» 


»> 


• • 


115 


»> 


»> 


I- »> 


850 








90 






(15 


»» 


»» 


l- >» 


480 




»t 


» 


» 


• • 


lis 


»» 


»> -^ 


 >» 


1200 




No. 6 


>» 


77} 


»> 


• • 


/18 

\21 


M 
»» 


»» 


I- »» 


750 
1700 








173 






/ 2i feet. 


»» 


l' »» 


400 




»» 


» 


»> 


• • 


\3 


>» 


>» 


^ it 


1000 








245 




• 


(^ 


>» 


»» J 


 »» 


250 




)) 


»> 


>» 


• • 


\* 


»» 


>» J 


•■ »» 


1000 
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Tablb XrV. — ^Wateb Supply by Poufino — 



PopnUtfoD. 


Sopply Required at 30 OaUoim 
per End. 


Hours 

daring 

which It is 

proposed 

to Pump. 


Net Horse- 
power to 
raise to 
100 Feet 

Eteration. 






DtOj. 


EqfdTalent 
per Minate. 




500 


gallon! 
10,000 


gallons 
7 


4 


u 




1,000 


20,000 


14 


6 


If 




2,000 


40,000 


28 


10 


2 




8,000 


60,000 


42 


10 


3 




5,000 


100,000 


70 


10 


5 




6,000 


120,000 


84 


10 


6 




8,000 


160,000 


112 


10 


8 




10,000 


200,000 


139 


10 


lOj 




20,000 


400,000 


278 


18 


lU 




30,000 


600,000 


417 


24 


121 




50,000 


1,000,000 


694 


24 


21 




60,000 


1,200,000 


833 


24 


25} 




80,000 


1,600,000 


1,111 


24 


33} 




100,000 


2,000,000 


1,389 


24 


42 




500,000 


10,000,000 


6,944 


24 


210 




1,000,000 


20,000,000 


13,889 


24 


421 
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Works for Given Population. 





Dimensionfl 

of Single 

Pamp, 

working 

10 Strokes 

per Minnie. 


Dimensions of 
Pumping Main. 


Service Reservoir to hold 
Three Days' Supply. 


Main Delivery 

Pipe to PSM at 

Bate of One-half 

in Four Hours. 




DIam 


Stroke. 


Diam. 


Loesof 
Head. 


Diam. 


Loss of 
Head. 




in. 
8 


ft. In. 
2 


in. 
3 


1 in 110 


22 ft 


;.sq. 


by 10 ft 


.deep 


in. 
3 


1 in 400 




9 


2 


4 


1 „ 450 


31 


»t 


W 


n 


4 


1„ 450 




10 


2 


5 


1 „ 500 


40 


»» 


12 


rt 


5 


1 ,, 350 




12 


2 1 


5 


1 „ 240 


 49 


»» 


12 


n 


6 


1„ 380 




14 


2 6 


6 


1 „ 220 


56} 


»» 


15 


f* 


8 


1„ 580 




15 


2 8 


7 


1 „ 330 


62 


11 


15 


11 


8 


1„ 400 




16 


3 


8 


1 „ 350 


71* 


n 


15 


11 


9 


1„ 400 




18 


3 1 


9 


1 „ 400 


80 


f» 


15 


n 


10 


1„ 450 




18 


3 4J 


9 


1 „ 335 


98 


t> 


20 


11 


15 


1 ,. 850 




18 


3 9 


10 


1 „ 450 


120 


»» 


20 


>f 


15 


1 „ 440 




21 


5 


12 


1 „ 400 


155 


91 


20 


11 


18 


1 „ 340 




24 


4 3 


15 


1 „ 850 


170 


11 


20 


f» 


21 


1„ 500 




24 


5 8 


15 


1 „ 475 


196 


n 


20 


1* 


24 


1 „ 570 




24 


7 


18 


1 „ 770 


220 


11 


20 


*i 


27 


1 „ 650 




3-9 


10 


ft. In. 
2 6 


1 „ 385 


438 


»» 


25 


It 


a In. 
4 


1„ 500 




50 11 4 


3 


1 „ 245 


620 


H 


^f 


>» 


6 


1 „ 880 
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HTDBAULIO AND OTHKB TABLES. 



Table XVI.— Quaktitt of Brickwork in Cxbculab Biwibi^ 

GuLYBBTS, or Wells. 

Note.— >Th6 quantity of earth displaced will be the snm of the 
oontenta and brickwork added together. 





Oontenta 


Brickwork per 






Contents 


Brickwork per 


loternU 


of 
One 


Lineal Yaid. 


Internal 


of 
One 


Lineal Yaid. 


DtaBMter. 


Lineal 
Yard. 


4i Inches 


9 Inches 


Diameter. 


Lineal 
Yaid. 


9 Inches 


14 Inches 




Tbick. 


Thick. 






Thick. 


Thick. 


ft In. 


cub. ft. 


cab. ft 


cub. ft 


ft. 


in. 


cub. ft. 


cnb. ft. 


cub. ft. 


1 6 


6-3 


6-6 


15-9 


6 





84-8 


47-7 


75-6 


1 9 


72 


7-5 


17-7 


6 


6 


99-5 


51-2 


80-8 


2 


9-4 


8-4 


19-4 


7 





115-5 


54-8 


86- 1 


2 3 


11-9 


9-3 


21-2 


7 


6 


132-5 


68-3 


91-5 


2 6 


14-7 


10- 1 


230 


8 





150-8 


61-8 


96-8 


2 9 


17-8 


110 


24-7 


8 


6 


170-2 


65-4 


102-1 


8 


21-2 


11-9 


26-5 


9 





190-9 


68-9 


107-4 


3 3 


24-9 


12-7 


28-3 


9 


6 


212-6 


72-4 


112-7 


3 6 


i8-9 


13-7 


30-0 


10 





235-6 


76*0 


118-0 


8 9 


33- 1 


14-6 


31-8 


11 





285-1 


831 


128-5 


4 


37-6 


15 5 


33-6 


12 





839-3 


90-0 


139-1 


4 6 


47-7 


17-2 


37- 1 


1 13 





398-2 


97-2 


li^-8 


ff 


58-9 


190 


40-6 


14 





461-8 


104-2 


160-35 


5 6 


71-3 


20-7 


44*2 


15 





530-1 


111-3 


1710 



Table XYII. — Quaktitt of Brickwork in Ego-shaped Sewers. 



Internal 


Contents 

vt 

One 

Lineal 

Yard. 


Brickwork per 
Lineal Yard. 


Internal 
Dimensions. 


Contonts 

of 

One 

Lineal 

Yard. 


Brickwork per 
Lineal Yard. 


Dimensions. 


4iln. 
Thick. 


9 In. 

Thick. 


4iln. 
Thick. 


9 In. 
Thick. 


ft in. ft. in. 

2 0x1 4 
2 3x1 6 
2 6X1 8 

2 9x1 10 

3 0x2 
3 3X2 2 


cub ft. 

60 

8-2 

9-4 

11-4 

13-6 

15-9 


cub. ft. 
7-4 
81 
8-8 
9-5 
10-2 
10-9 


cub. ft. 
16-5 
18-8 
^01 
21 4 
22-7 
24-0 


ft. in. ft. in. 
3 6x2 4 

3 9x2 6 

4 0x2 8 

4 6x3 

5 0x3 4 

6 0x4 


cub. ft. 
18-5 
21-2 
24-2 
32-9 
37-7 
54-2 


cub. ft. 
11-6 
12-4 
130 
14-4 
15-8 
18-8 


cub. ft. 
25-5 
26-9 
28-3 
31-1 
340 
39-4 



In egg-shaped sewers abont one-seventh part of the brickwork forms 
the invert, three-sevenths the top, and three-sevenths the sides. The 
two former should generally be built with radiating bricks of the 
radius required in each case. 
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Tablb XVIU. — ^Weight of Oast-Ibon Pipes. 

Note. — ^The weight includes proportion due to sockets, pipes of 
2 and 2^ inches diameter being in 6-feet lengths, pipes 8 to 12 inches 
inclusive in 9-feet lengths, and those of larger size in 12-feet lengthii, 
exclusive of socket. 



Internal 


For Pressure not 
exceeding 150 Ft:eL 


For Pressure not 
exceeding 300 Feet. 


ForPr 
exceedii 

Thiok- 

nehsof 
Metal. 


essnre not 
ig 500 Feet. 


Diam'ter 
ot Pipe. 


Thick- 
ness of 
MetaL 


Weight 
per Yard. 


Thick- 
ness of 
Metal. 


Weight 
per Yard. 


Weight 
per Yard. 


inches 
2 


inch 
ft 


cwt. qrs. lbs. 
2i 


inch 


cwt qrs lbs 
26 


inch 


cwt qrs. lbs. 
10 


2J 


A 


10 


a 


1 2 


i 


16 


3 


tV 


15 


H 


19 


i 


1 14 


4 


\\ 


1 22 


i 


1 26 


-^t 


2 5 


5 


i 


2 14 


A 


2 21 


i 


3 4 


6 


i 


2 21 


A 


3 5 


i 


3 21 


7 


A 


3 2i 


i 


1 12 


A 


1 1 


8 


tV 


1 12 


i 


1 1 


A 


1 1 21 


9 


i 


1 1 12 


A 


12 2 


 


1 2 21 


10 


i 


12 


A 


1 2 21 


f 


1 3 14 


12 


fs 


2 


1 


2 25 


H 


2 1 21 


14 


t 


2 2 18 


H 


2 3 21 


i 


3 21 


15 


i 


2 3 7 


H 


3 10 


\i 


3 2 14 


16 


* 


3 


i 


3 2 9 


i 


4 21 


18 


H 


3 2 


i 


4 


H 


4 3 21 


21 


« 


4 10 


n 


5 


I 


6 1 U 


24 


f 


5 10 


, i 


6 1 


H 


8 


27 


i 


6 


1 « 


7 2 


lr"j 


9 1 


80 


i 


7 3 14 


1 


8 3 21 


U 


11 I 


36 


1 


10 2 21 


n 


11 2 14 


n 


15 3 14 
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Sunrejring and Levelling Instruments. By W. F, 

Stanley. Third edition, 372 illus. 562 pp. crown 

ovo ••« ... ... ... ... ... ... / u 

Hints on Levelling Operations. By W. H. 

Wells. Second edition, Svo, sewed ... ... 10 

The Drainage of Fens and Low Lands by 

Gravitation and Steam Power. By W. H. 
Wheeler. 8 plates, 175 pp. Svo... ... ... 12 6 



DOMESTIC ECONOMY. 



Practical Hints on Taking a House. By H. P. 

BouLNOis. i8mo ... ... ... ... ... i 6 

Cleaning and Scouring. By S. Christopher. 

iSmo, sewed ... ... ... ... ... ... 6 

The Cooking Range, its Failings and Remedies. 

By F. Dye. Fcap. Svo, sewed ... ... ... 6 

The Gas Consumer's Handy Book. By W. 

Richards. i8mo, sewed ... ... ... ... 6 

Spons' Household Manual. 250 illus. 1,043 PP* 

demy Svo ... ... ... ... ... ... 7 ^ 

Ditto ditto half-bound French 

morocco ... ... ... ... ... ... 9 o 

Handbook of Sanitary Information for House- 
holders. By R. S. Tracy. 33 illus. 114 pp. 
iSmo. {New York) ... ... ... ... ... 2 6 
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DRAWING. 

The Ornamental Penman's, Engraver's and Sign 
Writer's Pocket Book of Alphabets. By B. 
Alexander. Oblong 12 mo, sewed ... .. .6 

The Draughtsman's Handbook of Plan and Map 

Drawing. By G. G. Andre. 87 illus. and 34 

plain and coloured plates, 162 pp. crown 4to ... 90 

Slide Valve Diagrams : a French Method for their 
Construction. By L. Bankson. i8mo, boards. 
{New York) ... ... ... ... ... net 2 o 

A System of Easy Lettering. By J. H. Cromwell. 
With Supplement by G. Martin. Sixth thou- 
sand, oblong 8vo. (New York) ... ... net 2 o 

Plane Geometrical Drawing. By R. C. Fawdry. 

Crown 8vo ... ... ... ... ... net 6 o 

Twelve Plates on Projection Drawing. By O. 

Gueth. Oblong 4to ... ... ... net 30 

A First Course of Mechanical Drawing (Tracing). 

By G. Halliday. Oblong 4to, sewed ... ... 2 o 

A Manual of Mechanical Drawing. By P. D. 

Johnston. 68 plates and 20 pp. squared paper, 

149 pp. oblong 8vo. {New York) ... ... net 80 

Lettering for Draughtsmen, Engineers and Stu- 
dents. By C. W. Reinhardt. Eighth edition, 
12 plates, 31 pp. oblong 8vo. {New York) net 4 6 

The Technic of Mechanical Drafting. By C. W. 

Reinhardt. 10 plates and 62 illus. 36 pp. oblong 

8vo. {New York) ... ... ... ... net 5 o 

Mathematical Drawing Instruments. By W. F. 

Stanley. Seventh edition, 265 illus. 370 pp. 

crown 8vo ... ... ... ... ... ... 5 o 
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ELECTRIC TRACTION 

AND Power Transmission. 

Electric Power Transmission. By L. Bell. 
Third edition, 285 illus. and 21 full-page plates, 
632 pp. demy 8vo. {New York) ... ... net 12 6 

Power Distribution for Electric Railroads. By 

L. Bell. Third edition, 148 illus. 303 pp. 8vo. 

(New York) ,.. ... ... ... ... net 10 6 

Practical Construction of Electric Tramways. 

By William R. Bowker. 93 illus. 119 pp. ^vo net 6 o 

Engineerine Preliminaries for an Interurban Elec- 
tric Railway. By E. Gonzenbach. 5 illus. 72 
pp. 8vo. (New York),.. ... ... ... net 46 

Notes on Electric Railway Economics and Pre- 
liminary Engineering. By W. C. Gotshall. 260 
pp. 8vo. (New York) ... ... .., net 8 6 

Modem Electric Railway Motors. By G. T. 

Hanchett. 156 illus. 200 pp. 8vo. (New York) 

net 8 6 

American Electric Street Railways: their Con- 
struction and Equipment. By K. Hedges. 
200 illus. 205 pp. post 4to ... ... ... ... 12 6 

Practical Electric Railway Handbook. By A. B. 

Herrick. 344 illus. 407 pp. crown 8vo, leather. 

{New York) ... ... ... ... ... net 12 6 

Electric Street Railways. By E. J. Houston and 
A. E. Kennelly. 158 illus. 367 pp. crown 8vo. 
{JVew York) ... ... ... ... ... nef 4 6, 

How to Become a Competent Motorman. By 

V. B. Livermore and J. Williams. 45 illus. 

252 pp. i2mo. {New York)... ... ... net 4 6. 

Reference Book of Tables and Formulae for 

Electric Railway Engineers. By A. E. Merrill. 
Second edition, 128 pp. interleaved with blank 
paper, leather. {New York)... ... ... net 4 6. 
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Shop and Road Testing of Dynamos and Motors. 
By E. C. Parham and J. C. Shedd. 211 illus. 
639 pp. 8vo. {New York) net 10 6 

Street Railway Roadbed. By Mason D. Pratt 
and C. A. Alden. 157 illus. 135 pp. 8vo. (New 
lOfkf ... ,,, ,,, ,,, ,,, ,,, tut o 

ELECTRICAL ENGINEERING. 

Telephony. By A. V. Abbott. 8vo. {New York,) 
Part I. Location of Central Offices. 33 illus. 

170 pp. net 50 

Part 2. Construction of Underground Conduits. 

62 illus. 190 pp. ... ... net 50 

Part 3. The Cable Plant. 51 illus. 152 pp. net 50 

Part 4. Construction of Aerial Lines. 143 

illus. 263 pp. ... ... net 50 

Part 5. The Sub-Station. 310 illus, 473 pp. 

net 50 

Part 6. Switchboards and Central Office. 

In the Press. 
The Set complete (if ordered together) ... «^^ i 5 o 

Electric Bell Construction. By F. C. Allsop. 

Second edition, 177 illus. 143 pp. crown 8vo ... 3 6 

Practical Electric Bell Fitting. By F. C. Allsop. 
Tenth edition, 186 illus. including 8 folding plates, 
185 pp. crown 8vo ... ... ... ... ... 3 6 

Induction Coils and Coil Making. By F. C. 

Allsop. Fourth editon, 125 illus. 183 pp. crown 

O V \J ... ••• ... ... ... ... a*. ^ \J 

Telephones : their Construction and Fitting. By 
F. C. Allsop. Seventh edition, 156 illus. 186 pp. 
crown 8vo ... ... ... ... ... ... 3 6 

Thermo-electric Reactions and Currents between 
Metals in Fused Salts. By T. Andrews. 8vo, 

dC W CU ... ... ... ... ... ... ••• X \J 

The Alternating Current Transformer. By F. G. 

Baum. 122 illus. 195 pp. 8vo. {New York) net 6 6 

The Induction Motor. By B. A. Behrend. 55 illus. 

105 pp. 8vo. {New York) ... net 6 6 
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Electric Lighting : A Practical Exposition of the 
Art. By F. B. Crocker. Royal 8vo. {New York,) 

Vol. I. The Generating Plant. Sixth 

edition, 213 illus. 470 pp. ... net 12 6 

Vol. II. Distributing Systems and 

Lamps. Second edition, 391 illus. 

505 pp. ... ... ... ... rut 12 6 

Elementary Telegraphy and Telephony. By 

Arthur Crotch (Finsbury Technical Manual). 

238 illus. 223 pp. Svo net 46 

Diagrams of Electrical Connections, with ex- 
planatory Text. 32 pp. sewed. (New York) net 20 

Practical Features of Telephone Work. By 

A. E. DoBBS. 61 illus. 134 pp. crown Svo. {New 

YofrSf ... ... ... ,,. ... ... ftet 3 o 

Alternating Current Wiring and Distribution. 

By W. L. Emmett. Second edition, 33 illus. 

95 pp. i2mo. {New York) ... ... ... net 46 

Magnets and Electric Currents. By Prof. J. A. 

Fleming. Second edition, 136 illus. 417 pp. 

crown Svo net 5 o 

Electrical Engineers' Pocket Book. By H. A. 

Foster. Third edition, 700 illus. 1000 pp. fcap. 

Svo, morocco flap, gilt edges. {New York) net i i o 

Electricity and Magnetism. By E.Gerard. Trans- 
lated from the fourth French edition by R. C. 
Duncan. 112 illus. 392 pp. Svo. {New York) net 10 6 

Notes on Design of Small D]rnamo. By George 

Halliday. Second edition, 8 plates, Svo ... 2 6 

Transformers : their Theory, Construction, and 
Application simplified. By C. D. Haskins. 
38 illus. crown 8vo. {New York) ... ... ... 46 

The Phoenix Fire Office Rules for Electric Light 

and Electrical Power Installations. By M. 
Heaphy. Twenty-sixth edition, 8vo, sewed ... 6 

Original Papers on Dynamo Machinery and 
Allied Subjects. By J. Hopkinson. (Au- 
thorised American edition.) 98 illus. 249 pp. 
crown Svo. (New York) ... ... .,, net 46 
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Testing Telegraph Cables. By Colonel V. Hos- 

KiCER. Third edition, crown 8vo ... ... ... 4 6 

Advanced Primers of Electricity. By E. J. Hous- 
ton. Crown 8vo. {New York), 

Vol. I. Electricity and Magnetism, and 

other advanced Primers. Second edi- 
tion, 117 illus. 318 pp. ... ... net 4 6 

Vol. II. Electrical Measurements, and 

other advanced Primers. 169 illus. 

429 pp. ... ... ... ... net 4 6 

Vol. III. Electrical Transmission of 
Intelligence, and other advanced 
Primers. Illustrated, 330 pp. ... net 46 

Dictionary of Electrical Words, Terms and 

Phrases. By E. J. Houston. Fourth edition, 
582 illus. 990 pp. royal 8vo. {New York),,, net i 10 o 
Pocket Edition. 945 pp. ... ... net 10 6 

Electrical Engineering Leaflets. By E. J. Houston 
and A. E. Ken nelly. Crown 8vo. {New York,) 

Elementary. 140 illus. 300 pp. ... net 6 6 

Intermediate. 140 illus. 300 pp. ... net 6 6 

Advanced. 124 illus. 300 pp. ... ... net 6 6 

Electricity made Easy by simple language and 
copious illustration. By E. J. Houston and 
A. E. Ken NELLY. 207 illus. 348 pp. crown 8vo. 
(New York) ... ... ... net 6 6 

Electro-dynamic Machinery. By E. J. Houston 
and A. E. Kennelly. 232 illus. 331 pp. 8vo. 
(New York) ... ... ... ... ... net 10 6 

Recent Types of Dynamo-Electric Machinery. 

By E. J. Houston and A. E. Kennelly. 600 

illus. 612 pp. royal 8vo. {New York) ... net 17 o 

The Magneto-Hand Telephone. By N. Hughes. 

Square i6mo. {New York) ... ... 36 

General Rules recommended for Wiring for the 

Supply of Electrical Energy. Issued by The 
Institution of Electrical Engineers. 8vo, 
sewed... ... ... ... ... ... net 6 

Ditto ditto cloth .,. ,., , mt j q 
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Form of Model General Conditions recom- 
mended by the Institution of Electrical 
Engineers for use in connection with Electrical 
Contracts. 8vo, sewed ... n^ i o 

The Uses of Electricity on Shipboard. By J. W. 

Kellogg. 21 illus. 78 pp. 8vo. (New York) net 46 

A Handbook of Electrical Testing. By H. R. 

Kempe. Sixth edition, 238 illus. 654 pp. demy 8vo ^^ ^ 

Application of Electricity to Railway Working. 

By W. E. Langdon. 142 illus. and 5 plates, 

347 PP* ^vo •»• ••• ••• ••• ••• ••• 10 6 

The Induction Motor^ its Theory and Design. By 
H. Boy de la Tour. Translated by C. O. 
Mailloux. 75 illus. 227 pp. 8vo. {New York) net 10 .6 

Storage Battery Engineering. By L. Lyndon. 
Second edition, 4 plates and 177 illus. 383 pp. 
royal 8vo. {New York) ... ... ... net 12 6 

A Text Book of Static Electricity. By H. Mason. 

63 illus. 185 pp. 8vo. {New York),,, ... net 8 6 

Electric Lighting Specifications for the use of 

Engineers and Architects. By E. A. Merrill. 

Second edition, 213 pp. cr. 8vo. {New York) net 6 6 

American Telephone Practice. By Kempster B. 

Miller. Third edition, 379 illus. 518 pp. demy 

8vo. {New York) net 12 6 

Induction Coils. By H. T. Norrie. Second 

edition, 79 illus. 285 pp. crown 8vo. {New York) net 4 6 

Electric Gas Lighting. By H. T. Norrie. i2mo 

{New York) ... ... ... ... ... net 20 

Electrical Designs. By C. H. Poole and others. 
Reprinted from the * American Electrician.' 289 
illus. 262 pp. 8vo. {New York) ... ... net 8 6 

Practical Electrics: a Universal Handybook on 
Every Day Electrical Matters. Seventh edition, 
126 illus. 135 pp. 8vo ... ... ... net 3 o 

American Meter Practice. By L. C. Reed. 78 

illus. 196 pp. 8vo. {New York) ... ... net 8 6 

The Voltaic Accumulator : an elementary treatise. 
By E. Reynier. Translated from the French by 
J. A. Berly. 62 illus. 202 pp. 8vo ... ... 9 o 
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Dry Batteries : how to Make and Use them. By a 
Dry Battery Expert. With additional notes 
by N. H. Schneider. 30 illus. 59 pp. crown 8vo, 
sewed. {New York) ... ... ... ... net 10 

Manual on the Care and Handling of Electric 

Plants. By Norman H. Schneider (H. S. 

Norrie). 66 illus. 116 pp. i2mo. (New York.) net 3 6 

Electrical Catechism. By G. D. Shepardson. 331 

illus. 403 pp. demy 8vo. {New Yofk) ... net 8 6 

The Diseases of Electrical Machinery. By 

E. ScHULZ. Edited, with a Preface, by Prof. 

S. P. Thompson. 42 illus. 84 pp. crown 8vo net 2 o 

Electricity: its Theory, Sources and Applications. 
By J. T. Sprague. Third edition, 109 illus. 
658 pp. crown 8 vo ... ... ... ... ... 15 o 

Theoretical Elements of Electrical Engineering. 

By C. P. Steinmetz. Second edition, 144 illus. 

330 pp. 8vo. {New York) ... ... ... net 10 6 

Theory and Calculation of Alternating Current 
Phenomena. By Charles Proteus Steinmetz, 
Third edition, 210 illus. 525 pp. demy 8vo. {New 
X oyfi) ... ... ... ... ... ... net i y o 

Telegraphic Connections. By C. Thom and 

W. H. Jones. 20 plates, oblong 8vo. {New York) 7 6 

Rontgen Rays and Phenomena of the Anode and 
Cathode. By E. P. Thompson and W. A. 
Anthony. 105 illus. 204 pp. 8vo. {New York) net 6 6 

Dynamo Electric Machinery. By Prof. S. P. 

Thompson. Seventh edition, demy 8vo. (Fins- 
bury Technical Manual.) 

Vol. I. Continuous-Current Machinery. 

30 folding plates, 573 illus. 984 

pp. ... ... ... ... net I 10 o 

Vol.* II. In the Press, 

Design of Dynamos (Continuous Currents). By 
Prof. S. P. Thompson. 4 coloured and 8 folding 
plates, 243 pp. demy 8vo ... ... ... net 12 o 

Schedules for Dynamo Design, issued with the 

above. 6d, each, or 4s. per doz., or i8s. per 100 net 
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Electro-Magnet and Electro -Magnetic Mechanism. 
By Prof. S. P. Thompson. Third edition in PrC' 
Paration. 

Pol]rpliase Electric Currents and Alternate Cur- 
rent Motors. By Prol. S. P. Thompson. 
Second edition, 9 coloured and 8 folding plates, 
520 pp. demy 8vo i i o 

Electrical Tables and Memoranda. By Prof. S. P. 
Thompson and E. Thomas. 64mo, roan, gilt 

CvlKCD ... ... «•. ... ... ... ••• X \J 

Ditto ditto, in celluloid case ... ... ... 16 

Practical Calculation of Dynamo-Electric Machines 

(Continuous-Current Machinery). By A. E. 
Wiener. Second edition, 381 illus. 727 pp. 
royal 8vo. {New York) ... net 12 6 



ELECTRO-TECHNICAL SERIES. 

By E. J. Houston and A. E. Kennelly. 
Crown 8vo. (New York), 

Alternating Electric Currents. Third edition, 102 

illus. 271 pp. ... ... ... ... ... net 46 

Electric Arc Lighting. Second edition, 172 illus. 

437 PP* ••• ••• ••• ••• ••• ^^ 4 ^ 

Electric Heating. 86 illus. 290 pp net 46 

Electric Incandescent Lighting. Second edition, 

161 illus. 508 pp. ... ... ... ... net 4 6 

The Electric Motor. 122 illus. 377 pp. ... net 4 6 
Electric Street Railwajrs. 158 illus. 367 pp. net 46 
Electric Telegraphy. 163 illus. 448 pp. ... net 46 

The Electric Telephone. Second edition, 151 

illus. 454 pp. ... ... ... ... ••• ^^i 4 6 

Electro-Therapeutics. Second edition, 147 illus. 

452 pp. ... ... ... ... ... ^t 4 6 

Magnetism. 94 illus. 294 pp net 46 
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GAS & OIL ENGINES. 

The Theory of the Gas Engine. By D. Clerk. 
Second edition edited by F. E. I dell. i8o pp. 
i8mo, boards. (New York) ... ... ...net 20 

The Design and Construction of Oil Engines. 

By A. H. GoLDiNGHAM. Second edition, 108 

illus. 255 pp. crown Svo. {New York) ... net 6 6 

Practical Hand-Book on the Care and Manage- 
ment of Gas Engines. By G. Lieckfeld. 
Third edition, square i6mo. (New York).,, ... 36 

Gas Engines and their Troubles. By E. W. 

Roberts, with chapters on the Design and Con- 
struction of Launches, by Prof. W. F. Durand. 
Illustrated, crown Svo. (New York) ... net 4 6 

Gas and Petroleum Engines. A Manual for Stu- 
dents and Engineers. (Finsbury Technical 
Manual.) By Prof. W. Robinson. Second 
edition, 474 illus. 950 pp. demy Svo ... net 1 i o 



GAS LIGHTING. 

Gas Anal}rsfs Manual (incorporating Hartley's 
** Gas Analyst's Manual " and ** Gas Measure- 
ment "). By J. Abady. 102 illustrations, 576 
pp. demy Svo ... ... ... ... net 18 

Illuminating and Heating Gas. A Manual of 
Manufacture of Gas from Tar, Oil, etc. By 
W. Burns. Crown Svo ... 5 

Gas Works : their Arrangement, Construction, Plant 
and Machinery. By F. Colyer. 31 folding plates, 
134 pp.' Svo. ... ... ... ... ... ... 12 

Lighting by Acetylene. By F. Dye. 75 illus. 

200 pp. crown Svo ... ... ... ... 6 

A 5 



18 £. ft F. N. SPON, haarmD. 

Gas Lighting and Gas Fitting. By W. P. Gerhard. 

Second edition , 1 90 pp. 1 8mo,boards. {New York) net 20 

A Treatise on the Comparative Commercial 
Values of Gas Coals and Cannels. By D. A. 

Graham. 8vo ... ... ... ... ... 4 ^ 

The Gas Engineer's Laboratory Handbook. By 

J. HoRjiBY. Second edition, 69 illus. 328 pp. 

crown 8vo- ... ... net ' 16 o 

Manual for Gas Engineering Students. By 

D. Lee. i8mo ... ... ... ... ... i o 

Practical Treatise on the Manufacture and 
Distribution of Coal Gas. By W. Richards. 
29 plates, 364 pp. demy 4to 180 

A Comparison of the English and French 
Methods of Ascertaining the Illuminating 
Power of Coal Gas. By A. J. Van Eijnd- 
HOVEN. Crown 8vo 4 o 

Transactions of the Institution of Gas En- 
gineers. Edited by Walter T. Dunn. Pub- 
lished annually. 8vo ... ... ... nef 10 6 



HISTORICAL AND BIOGRAPHICAL. 

Extracts from the Private Letters of the late 
Sir William Fothergill Cooke, 1836-9, relating 

to the Invention and Development of the Electric 
Telegraph; also a Memoir by Latimer Clark. 
Edited by F. H. Webb. Sec. Inst. E.E. 8vo ... 3 o 

A Chronology of Inland Navigation in Great 

Britain. By H. R. De Salis. Crown 8vo ... 46 

A History of Electric Telegraphy to the year 

1837. By J. J. Fahie. 35 illus. 542 pp. crown 8vo 9 o 

Life as an Engineer: its Lights, Shades, and 

Prospects. By J. W. C. Haldane. 23 plates, 

338 pp. crown 8vo nef c o 
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Electricity, One Hundred Years ago and To-day. 

By E. J. Houston. Illustrated, 199 pp. 8vo. (New 

York) ... ... ... ... ... ... fief 4 6 

Progress of Marine Engineering from the time 

of Watt to the present day. By J. Main. 67 illus. 

crown 8vo. {New York) ... 7 6 

Letter of Petrus Peregrinus on the Magnet, 

A.D. 1269. Translated by Brother Arnold, with 
an introductory notice by Brother Potamian. 
40 pp. 8vo, boards. (New York) net 6 6 

Philipp Reis, Inventor of the Telephone: a Bio- 
graphical Sketch. By Prof. S. P. Thompson. 
Svo, cloth ... ... ... ... ... ... 76 



HOROLOGY. 

Watch and Clock Maker's Handbook, Dic- 
tionary and Guide. By F. J. Britten. Tenth 
edition, 450 illus. 492 pp. crown Svo ... net 50 

The Springing and Adjusting of Watches. By 

F. J. Britten. 75 illus. 152 pp. crown Svo net 3 o 

Prize Essay on the Balance Spring and its Iso- 
chronal Adjustments. By M. Immisch. 7 illus. 
50 pp. crown Svo 2 6 

Treatise on Watchwork, Past and Present. By 

H. L. Nelthropp. Illustrated, 3 iS pp. crown Svo 6 6 



HYDRAULICS. 

Pumps, Water Wheels. {See also Water Supply.) 

Pumps: Historically, Theoretically and Practically 
Considered. By P. R. Bjorling. Second edition, 
156 illus. crown Svo ... ... ... ... ... 7 6 
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Pump Details. By P. R. BjOrling. 278 iUus. 

211 pp. crown 8 vo 7 6 

Pumps and Pump Motors : A Manual for the use 

of Hydraulic Engineers. By P. R. Bjorling. 

Two vols., 261 plates, 369 pp. royal 4to ... ... 3 3 o 

Practical Handbook on Pump Construction. 

By P. R. BjdRLiNG. Second edition, 9 plates, 

90 pp. crown Svo 5 o 

Water or Hydraulic Motors. By P. R. Bjorling. 

. 206 illus. 287 pp. crown 8vo ... 9 o 

Hydraulic Machinery, with an Introduction to 
Hydraulics. By R. G. Blaine. Second edition in 
the Press, 

Practical Hydraulics. By T. Box. Thirteenth 

edition, 8 plates, 88 pp. crown 8vo ... ... 50 

Hydraulic^ Steam, and Hand Power Lifting and 
Pressmg Machinery. By F. Colyer. Second 
edition, 88 plates, 211 pp. imperial 8vo ... ...180 

Pumps and Pumping Machinery. By F. Colyer. 

Vol. I. Second edition, 53 plates, 212 pp. 8vo 180 

Vol. II. Second edition, 48 plates, 169 pp. 8vo 150 

Construction of Horizontal and Vertical Water- 
wheels. ByW.CuLLEN. Second edition, small 4to 5 o 

Tables giving Hydraulic Mean Depth and Area 
of Circular Sewers. By R. De Salis. 8vo, 

seinr eu ... ... ... ... ••• ••• ■•• I w 

Donaldson's Poncelet Turbine and Water Pres- 
sure Engine and Pump. By W. Donaldson. 
4l0 ... •*• ••• ••* ••* •*• ■** J ^ 

Principles of Construction and Efficiency of 

Waterwheels. By W. Donaldson. 8vo ... 5 o 

Practical Hydrostatics and Hydrostatic Formute. 

By E. S. Gould. 27 illus. 114 pp. i8mo, boards. 

{New York) ... ... ... ... ... net 20 
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Hydraulic and other Tables for purposes of 

Sewerage and Water Supply. By T. Hennell. 

Second edition, 70 pp. crown 8vo ... 50 



on the Friction of the Leather 

Collar in Hydraulic Presses. By J. Hick. 8vo, 

SC W C vl ... ... ... ••• ... ... ... X \J 

Hydraulic Tables for finding the Mean Velocity and 
Discharge in Open Channels. By T. High am. 
Second edition, 90 pp. super-royal 8vo ... ... 76 

Tables for Calculating the Discharge of Water 

in Pipes for Water and Power Supplies. In- 
dexed at side for ready reference. By A. E. Silk. 
63 pp. crown 8vo ... ... ... ... ... 5 o 

Simple Hydraulic Formulae. By T. W. Stone. 

9 plates, 98 pp. crown 8vo ... ... 4 o 



INDUSTRIAL CHEMISTRY AMD 
MANUFACTURES. 

Perfumes and their Preparation. By G. W. 

AsKiNSON. Translated from the Third German 
Edition by I. Fuest. Second edition, 32 illus. 
312 pp. 8vo. {New York) ... ... ... net 12 6 

Brewing Calculations, Gauging and Tabulation. 

By C. H. Bater. 340 pp. 64mo, roan, gilt edges i 6 

A Pocket Book for Chemists, Chemical Manu- 
facturers, Metallurgists, Dyers, Distillers, etc. 
By T. Bayley. Seventh edition, 550 pp. royal 
32mo, roan, gilt edges ... ... ... ... 5 o 

A Pocket Book for Pharmacists, Medical Prac- 
titioners, Students, etc. By T. Bayley. Royal 
32mo, roan, gilt edges ... ... ... ... 3 o 

Practical Receipts for the Manufacturer, the 
Mechanic, and for Home use. By H. R. Berke- 
ley and W. M. Walker. 250 pp. demy 8vo net 76 
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A Treatise on the Manufacture of Soap and 

Candles, Lubricants and Glycerine. By W. L. 
Carpenter and H. Leask. Second edition, 
104 illus. 456 pp. crown 8vo 12 6 

A Text Book of Paper Making. By C. F. Cross 
and E. J. Be van. Second edition, 82 illus. 336 pp. 
crown Svo ... ... ... ... ... ... 12 6 

The "Non Plus Ultra" Soda Fountain Re- 

Suisites of Modem Times. A Practical 
Receipt Book for Druggists, Chemists, etc. By 
G. H. Du belle. Second edition, crown Svo. 
(New York) ... ... ... ... ... net 50 

Treatise on the Evaporation of Saccharine, 
Chemical and other Liquids by the Multiple 

System in Vacuum and Open Air. By J. 

Foster. Second edition, 49 plates, 760 pp. Svo, net i i o 

The Chemistry of Fire and Fire Prevention. By 

H. and H. Ingle. 45 illus. 290 pp. crown Svo ... 90 

Brewing with Raw Grain. By T. W. Lovibond. 

Crown Svo ... ... ... ... ... ... 5 ® 

Principles of Leather Manufacture. By Prof. H. 

R. Procter, ioi illus. 520 pp. medium Svo net iS o 

Theoretical and Practical Ammonia Refrigera- 
tion. By I. I. Redwood. Third edition, square 
i6mo. (New York) ... ... ... ... net 46 

Breweries and Maltings. By G. Scammell and 

F. Colyer. Second edition, 20 plates, 178 pp. 

OyyJ ... ••• ... ... ... ... ... X Mt \j 

Text Book of Physical Chemistry. By C. L. 

Speyers. 230 pp. demy Svo. (New York) ... 9 o 

Spons'. Encyclopaedia of the Industrial Arts, 

Manufactures and Commercial Products. 

1500 illus. 2100 pp. super- royal Svo. 

In 2 Vols., cloth ... ... ... ... 3 10 o 

,, 5 Divisions, cloth ... ... ... .. 3 11 6 

,, 2 Vols, half morocco, top edge gilt ,. 4 10 o 

Pigments, Paints and Painting. By G. Terry. 

49 illus. 392 pp. crown Svo ... 76 
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Tables for the Quantitative Estimation of the 

Sugars. By E. Wein and W. Frew. Crown 8vo 6 

Workshop Receipts. For the use of Manu- 
facturers, Mechanics and Scientific Amateurs. 
Crown 8vo, 5 vols. ... ... ... ... each 5 

First Series. Miscellaneous. 103 illus. 

452 pp. 
Second „ Chemical Manufactures. 

16 illus. 485 pp. 

Thii;d ,, Electrical and Metallur- 
gical. 185 illus. 480 pp. 

Fourth „ Handicrafts and Mechanical 

Subjects. 243 illus. 443 pp. 

Fifth ,, Miscellaneous. 373 illus. 

440 pp. 

The Manufacture of Chocolate and other Cacao 

Preparations. By P. Zipperer. Second edition, 

87 illus. 280 pp. royal 8vo ... ... ... nd 16 



IRRIGATION. 

Irrigated India. By Hon. Alfred Deakin. With 

Map, 322 pp. 8vo ... 8 6 

. Irrigation in the United States. By F. H. 

Newell. 62 plates and 92 illus. 436 pp. crown 

8vo. {New York) .., ... ... ... net 8 6 

Indian Storage Reservoirs, with Earthen Dams. 
By W. L. Strange. 14 plates and 53 illus. 379 
pp. demy 8vo .. ... ... ... net 1 1 o 

Irrigation Farming. By L. M. Wilcox. Revised 
edition, 113 illus. 494 pp. crown 8vo. (New 
York) ... ... ... ... ... ... net 8 6 

Egyptian Irrigation. By Sir W. Willcocks. 

Second edition, 46 plates, 485 pp. super-royal 8vo i 10 o 

The Nile Reservoir Dam at Assuan, and After. 
By Sir W. Willcocks. Second edition, 13 plates, 
super-royal 8vo ... ... ... ... net 6 o 
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The Re-Creation of Chaldaea, or the Restoration 

of the Ancient Irrigation Works on the Tigris. 
By Sir W. Willcocks. io plates, 71 pp. 8vo, 

oCvvCvl ••• ••• «(. f» ••• ••. fwCV 

The AssuiUi Reservoir and Lake Moeris. By 

Sir W. Willcocks. With text in English, 
French and Arabic. 5 plates, 116 pp. super- 
royal 8vo ... ... ... ... ... net 

The Nile in 1904. By Sir W. Willcocks. 
30 plates, 200 pp. super-royal 8vo ... net 



3 6 



5 o 
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LOGARITHM TABLES. 

Tables of Logarithms of the Natural Numbers 
from I to 108,000. By C. Babbage. Stereotype 
edition, 8vo ... 

Short Logarithmic and other Tables. By W. C 
Unwin. Fourth edition, small 4to 

A. B. C. Logarithms for general use, with latera 
index for ready reference. By C. J. Woodward 
Crown 8vo, limp leather 



7 6 



3 o 



4 o 



MARINE ENGINEERING 
AND NAYAL ARCHITECTURE. 

Marine Propellers. By S. W. Barnaby. Fourth 

edition, 6 plates, 187 pp. demy 8vo ... net 10 6 

Marine Engineer's Record Book: Engines. 

By B. C. Bartley. 8vo, roan ... ... net 50 

Detailed Working Drawings of a Four-furnace, 

Single-end Scotch Boiler ; Diagrammatic Pipe 

and Auxiliary Plan, for a Triple Expansion 

- Engine ; Drawing of 1250 H.P. Triple Expansion 

Engine. In case with explanatory text. {New 

lOfRj ... ... ... ,,. ,,, ,,, fi^t A g 
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Practical Marine Engineering for Marine Engineers 
and Students. By W. F. Durand. 314 illus. 
706 pp. large 8vo. (New York) net 1 1 o 

The Engineer's and Draughtsman's Data Book 

for Workshop and Office Use. Third edition, 

crown 8vo, roan 3 o 

Yachting Hints, Tables and Memoranda. By A. C. 
Franklin. Waistcoat pocket size, 103 pp. 64mo, 
roan, gilt edges ... ... ... ... ... 10 

Ditto ditto in celluloid case ... 16 

Steamships and their Machinery from first to last. 

By J. W. C. Haldane. 100 illus. 545 pp. 8vo ... 15 o 

Tables for Constructing Ships' Lines. By 

A. Hogg. Second edition, Svo ... ... ... 7 o 

Submarine Boats. By G. W. Hovgaard. 2 plates, 

98 pp. crown Svo ... ... ....... ... 50 

Tabulated Weights of Angle, Tee, Bulb, Round, 
Square, and Flat Iron and Steel for the use of 
Naval Architects, Ship-builders, etc. By C. H. 

ioRDAN. Fifth edition, 579 pp. royal 32mo, 
^rench morocco, gilt edges... ... ... ... 7 6 

Particulars of Dry Docks, Wet Docks, Wharves, 
etc. on the River Thames. Compiled by C. H. 
Jordan. Second edition, 7 coloured charts, 103 
pp. oblong Svo ... ... ... ... net 50 

Questions and Answers for Marine Engineers, 

with a Practical Treatise on Breakdowns at Sea. 
By T. Lucas. 12 folding plates, 515 pp. gilt 
edges, crown Svo. (New York) ... ... net 80 

Marine Transport of Petroleum. By H. Little. 

66 illus. 263 pp. crown Svo... ... ... ... 10 6 

Reed's Examination Papers for Extra First 

Class Engineers. Third edition, Svo ... net 14 o 

Reed's Engineers' Handbook to the Board of 
Trade Examinations for certificates of Com- 
petency as First and Second Class Engineers. 
Seventeenth edition, Svo ... ... ... net 14 o 
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Reed's Polyglot Guide to the Marine Engine, in 

English, French, German and Norsk. Oblong 

oVO ••• ••. ... ... ... ,., ftct lO o 



Reed's Marine Boilers. Second edition, crown 8vo 

net 46 

Reed's Useful Hints to Sea-going Engineers. 

Third edition, crown 8vo ... ... ... ttet 36 

Gas Engines and their Troubles, and the Design, 

Construction, Powering and Propulsion of 
Launches. By E. W. Roberts and Professor 
W. F. DuRAND. 50 illus. 143 pp. 8vo, {New 
Yofhf ... ... ... ... ... net 4 ^ 

Na^al Architects' and Engineers' Data Book. 

By T. H. Watson. Fcap. Svo, cloth ... net 36 
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Testing Machines. By A. V. Abbot. iSmo, 

boards. {New York),., ... ... ... net 20 

The Cement Industry. Descriptions of Portland 
and Natural Cement Plants in the United States 
and Europe, with notes on Materials and Pro- 
cesses. 132 illus. 235 pp. crown 8vo. {New 
York) ... ... ... ... ... ... net 12 6 

Practical Treatise on the Strength of Materials. 

By T. Box. Fourth edition, 27 plates, 536 pp. 

Svo ... ... ... ... ... ... net 12 6 

Treatise on the Origin, Progress, Prevention 
and Cure of Dry Rot in Timber. By T. A. 

Britton. 10 plates, crown Svo ... 76 

Portland Cement : its Manufacture, Testing and 
Use. By D. B. Butler. Second edition in the Press, 

Cement Users' and Buyers* Guide. By Calcare. 

32mo, cloth ... ... ... ... ... net i 6 
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Experimental Researches on Reinforced Con- 
crete. By A. CoNSiDjfiRE. Translated from the 
French by L. S. Moissieff. 20 illus. 188 pp. 
8vo. {New York) ... ... ... ... net 8 6 

Twenty Years' Practical Experience of Natural 

Asphalt and Mineral Bitumen. By W. H. 
Delano. Crown 8vo, parchment... ... ... 2 o 



on the Strength of Cement. By 
J. Grant. 8vo ... ... ... 10 6 

Stone : how to get it and how to use it. By Major- 
Gen. C. E. LuARD, R.E. 8vo ... ... ... 2 o 

Testing of Pipes and Pipe-joints in the Open 

Trenches, By M. M. Paterson. 8vo, sewed ... 2 o 

Lubricants, Oils and Greases. By I. I. Redwood. 

OWJ ••• ... •«. ... ... ... ... A V/ 

Practical Treatise on Mineral Oils and their 

By- Products. By I. I. Redwood. 67 illus. 350 pp. 

demy 8vo ... ... ... ... ... ... 15 o 

Silico-Calcareous Sandstones, or Building Stones 

from Quartz, Sand and Lime. By E. Stoffler. 

5 plates, 8vo, sewed ... ... ... net 40 



MATHEMATICS. 

Imaginary Quantities. By M. Argand. Trans- 
lated by Prof. Hardy. i8mo, boards. {New York) 

net 20 

Text Book of Practical Solid Geometry. By 

E. H. DE V. Atkinson. Revised by Major B. R. 

Ward, R.E. Second edition, 17 plates, 8vo ... 7 6 

Quick and Easy Methods of Calculating, and 

the Theory and Use of the Slide Rule. By 

R. G. Blaine. Second edition, i6mo, leather ... 26 

General Method of Solving Equations of all 

Degrees. By O. Byrne. 8vo, sewed ... ... i o 
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Algebra, or the Algebra of Algebraic 
Numbers. By W. Cain. i8mo, boards. {New 
Yofk) ... ••• .. „, ... ... net 2 o 

Nautical Astronomy. By J. H. Colvin. Crown 

ovo ••• a., ... ... ... ... ftet 2 o 

Chemical Problems. By J. C. Foye. i8mo boards. 

(New York) nd 20 

Elementary Treatise on the Calculus for Engineer- 

ing Students. By J. Graham. Second edition, 

276 pp. crown 8 vo 7 6 

Algebra Sdf-Taught. ByP. Higgs. Third edition, 

crown 8vo ... ... ... ... ,. ... 2 6 

Algebra made Easy. By £. J. Houston and A. £. 
Kennelly. 5 illus. loi pp. crown 8vo. (New 
York) ... ... ... ... ... ... net 3 o 

Interpretation of Mathematical Formulae. By 

E. J. Houston and A. E. Kennelly. 9 illus. 

225 pp. crown 8vo. {New York) ... ... net 56 

Galvanic Circuit investigated Mathematically. 

By G. S. Ohm. Translated by William Francis. 

iSmo boards. {New York) ... ... ... net 20 

Elementary Practical Mathematics. By M. T. 

Ormsby. 420 pp. demy 8vo ... ... net 76 

Elements of Graphic Statics. By K. v^on Ott. 

Translated by G. S. Clarke. Crown 8vo ... 50 

Figure of the Earth. By F. C. Roberts. i8mo, 

boards. (New York) ... ... ... ... net 2 o 

Arithmetic of Electricity. By T. O'C. Sloane. 

Thirteenth edition, crown 8vo. {New York) net 4 6 

Graphic Method for Solving certain Questions 
in Arithmetic or Algebra. By G. L. Vose. 
iSmo, boards. (New York) ... ... ... net 20 

Problems in Electricity. A Graduated Collection 
comprising all branches of Electrical Science. 
By R. Wkber. Translated from the French by 
E. A. O'Keefe. 34 illus. 366 pp. crown Svo net 7 6 
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MECHANICAL ENGINEERING. 

Steam Engines and Boilers, etc. 
Handbook for Mechanical Engineers. By Hy. 

Adams. Fourth edition, 426 pp. crown 8vo ... 76 

Appleby's Handbooks of Machinery. Many 

illustrations, 8vo. Sections 2, 3, 4 and 6... each 3 6 

section 3*** ••• ••• ••• ••• ••• ••• 5 

Section i. — Prime Movers. Out of Print 

Section 2. — Hoisting Machinery, Winding Engines, etc. 

Section 3. — Pumping Machinery and Pumping Engines. 

Section 4. — Machine Tools and Accessories. 

Section 5. — Contractors' Plant and Railway Materials. 

Section 6. — Mining, Colonial and Manufacturing Machinery. 

The portion of Section 6, dealing with Mining Machinery, 
is to be had separately, price is, dd. 

Engineers' Sketch Book of Mechanical Move- 
ments. By T. W. Barber. Fourth edition, 
2603 illus. 348 pp. 8vo 10 6 

The Repair and Maintenance of Machinery. By 

T. W. Barber. 417 illus. 476 pp. Svo ... ... 10 6 

Slide Valve and its Functions, with special 
reference to Modern Practice in the United 
States. By J. Begtrup. 90 diagrams, 146 pp. 
medium Svo. {New York) ... ... ... net 80 

Practical Treatise on Mill Gearing. By T. Box. 

Fifth edition, 11 plates, 128 pp. crown 8vo ... 76 

Essential Elements of Practical Mechanics. 

By O. Byrne. Fourth edition, post 8vo... ... 76 

Machine Design. By Prof. W. L. Cathcart. 

Part I. Fastenings. 123 illus. 291 pp. 

demy 8vo. {New York) ... net 12 6 

Chimney Design and Theory. By W. W. 

Christie. Second edition, 54 illus. 192 pp. 

crown 8vo. {New York) ... ... ... net 12 6 



80 E. A F. N. 8PON, Limttbd. 



Furnace Draft : its Production by Mechanical 
Methods. By W. W. Christie. 44 pp. i6mo. 
{New York) ... ... ... ... ... net 20 

Working and Management of Steam Boilers 
and Engines. By F. Colyer. Second edition, 
108 pp. crown 8vo ... ... ... ... ... 3 6 

Treatise on Modem Steam Engines and Boilers. 

By F, Colyer. 46 plates, 140 pp. 4to ... ... 12 6 

Treatise on the use of Belting for the Transmission 
of Power. By J. H. Cooper. Fifth edition, 94 illus. 
399 PP- demy 8vo. {New York) ... ... net 12 6 

The Steam Engine considered as a Thermo- 
djrnamic Machine. By J. H. Cotterill. Third 

edition, 39 diagrams, 444 pp. Svo ... ... ... 15 o 

Fireman's Guide, a Handbook on the Care of 
Boilers. By K. P. Dahlstrom. Ninth edition, 
fcap. Svo. (New York) ... ... ... net 20 

Transmission of Power by Fluid Pressure, Air 

and Water. By W. Donaldson. Svo ... 6 o 

Diseases of a Gasolene Automobile, and How to 

Cure Them. By A. L. Dyke and G. P. Dorris. 

127 illus. 201 pp. crown Svo. {New York) net 6 6 

History and Development of Steam Locomotion 
on Common Roads. By W. Fletcher. 109 
illus. 288 pp. Svo ... ... ... ... ... 5 o 

Elementary Treatise on Steam and the Use of 

the Indicator. By J. C. Graham. Svo 9 o 

Belt Driving^. By G. Halliday. 3 folding plates, 

100 pp. Svo ... ... ... ... ... ... 3 6 

Worm and Spiral Gearing. By F. A. Halsey. 

13 plates, 85 pp. iSmo, boards. {New York) net 20 

Commercial Efficiency of Steam Boilers. By 

A. Hanssen. Large Svo, sewed ... ... ... 6 

Corliss Engine. By J. T. Henthorn. Third 

edition, fifth thousand, square i6mo. (New York) 3 6 

Liquid Fuel for Mechanical and Industrial Purposes. 

By E. A. Brayley Hodgetts. Svo 50 
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Elementary Text-Book on Steam Engines and 

Boilers. By J. H. Kinealy. Fourth edition, 

1 06 illus, 259 pp. 8vo. {New York) ... net 8 6 

The A. B. C. of the Steam Engine, with a 
description of the Automatic Governor. By 
J. P. LiSK. 6 plates, i2mo. {New York) net 2 o 

Valve Setting Record Book. By P. A. Low. Svo, 

L'Vi/uX Us ... ... ... ••• ••• ... ... X \j 

Steam Power Plants, their Design and Construction. 
By H. C. Meyer, Jun. 16 plates, 65 illus. 160 pp. 
Svo. {New York)- ... ... ... ... net 8 6 

The Lay-out of Corliss Valve Gears. By S. A. 

Moss. 3 plates, 108 pp. i8mo, boards. {New 

York) ... ... ... ... ... ... net 20 

Steam Boilers, their Management and Working. 
By J. Peattie. Fourth edition, 35 illus. 230 pp. 
crown 8vo ... ... ... ... ... ... 5 ^ 

Treatise on the Richards Steam Engine Indi- 
cator. By C. T. Porter. Sixth edition, 3 plates 
and 73 diagrams, 285 pp. 8vo ... ... ... 90 

Practical Treatise on the Steam Engine. By 

A. RiGG. Second edition,. 103 plates, 378 pp. 

demy 4to ... ... ... ... ... ... 15® 

Liquid Fuel. By B. H. Thwaite. 8vo, sewed ... 4 

Slide and Piston Valve Geared Steam Engines. 

By W. H. Uhland. 47 plates and 314 illus. 155 pp. 

Two vols, folio, half morocco ... ... ... i 16 o 

How to run Engines and Boilers. By E. P. 

Watson. Fifth edition, crown 8vo. {New York) 3 6 

Practical Method of Designing Slide Valve 

Gearing. By E. J. Welch. 69 diagrams, 283 pp. 

Crown 8vo ... ... ... ... ... ... 6 o 

Elements of Mechanics. By T. W. Wright. 

Illustrated, 372 pp. 8vo. {New York) ... ... 10 6 
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METALLURGY. 

Iron and Steel Manufacture. 
Life of Railway Axles. By T. Andrews. 8vo, 

SCWCQ ... ... ••• ... ,,, ,,, ... I O 

Microscopic Internal Flaws in Steel Rails and 

Propeller Shafts. By T. Andrews. 8vo, sewed i o 

Microscopic Internal Flaws, Inducing Fracture 

in Steel. By T.Andrews. 8vo, sewed ... 20 

Relations between the Effects of Stresses slowly 

applied and of Stresses suddenly applied in the 
case of Iron and Steel : Comparative Tests 
with Notched and Plain Bars. By P. Breuil. 
23 plates and 60 illus. 151 pp. Svo ... net 80 

Brassfounders' Alloys. By J. F. Buchanan. Illus- 
trated, 129 pp. crown Svo ... ... ... net 46 

Foundry Nomenclature. The Moulder's Pocket 
Dictionary and concise guide to Foundry Prac- 
tice. By John F. Buchanan. Illustrated, 225 pp. 
crown 8vo ... ... ... ... ... net 5 o 

American Standard Specifications for Steel. By 

A. L. Colby. Second edition, revised, 103 pp. 

crown 8vo. (New York) net 50 

Galvanised Iron : its Manufacture and Uses. By 

J. Davies. 139 pp. Svo net 5 o 

Management of Steel. By G. Ede. Seventh 

edition, 216 pp. crown Svo 5 o 

Galvanising and Tinning, with a special Chapter 
on Tinning Grey Iron Castings. By W. T. 
Flanders. Svo. {New York) net 8 6 

Cupola Furnace. A practical treatise on the 
Construction and Management of Foundry 
Cupolas. By E. Kirk. 78 illus. 361 pp. demy 
Svo. {New York) ,4 ^ 
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Practical Notes on Pipe Founding. By J. W. 

Macfarlane. 15 plates, 148 pp. 8vo 12 6 

Atlas of Designs concerning Blast Furnace 

Practice. By M. A. Pavloff. 127 plates, 14 in. 

by loj in. oblong, sewed net 1 i o 

Album of Drawings relating to the Manufacture 
of Open Hearth Steel. By M. A. Pavloff. 

Part I. Open Hearth Furnaces. 52 
plates, 14 in. by loj in. oblong folio in 
portfolio ... ... ... ... net 12 o 

Modem Foundry Practice. Including revised 

subject matter and tables from Spretson's 
* Casting and Founding.' By J. Sharp. 272 
illus. 770 pp. Svo net I I o 

Roll Turning for Sections in Steel and Iron. 

By A. Spencer. Secondedition, 78 plates, 4to,.. i 10 o 

The Design and Equipment of Blast Furnaces. 

By John L. Stevenson. 38 illus. 114 pp. demy 

Svo ... ,., ... „. ... ,.. . net 10 o 

Treatise on Iron and Steel Founding. By C. 

Wyllie. Second edition, 39 illus. 324 pp. crown 

ovo ... ... ... ... ... ... net 5 o 



MINERALOGY AND MINING. 

Rock Blasting. By G. G. Andre. 12 plates and 

56 illus. in text, 202 pp. Svo ... ... ... 50 

Practical Treatise on Coal Mining. By G. G. 

Andre. Two vols. 84 plates, 563 pp. royal 4to 3 12 o 

Manual of Assaying Gold, Silver, Copper and 

Lead Ores. By W. L. Brown. Tenth edition, 

132 illus. 589 pp. crown 8vo. (New York) net 10 6 

Tin : Describing the Chief Methods of Mining, Dress« 
ing, etc. By A. G. Charleton. 15 plates, 83 pp. 
crown 8vo ... ... ... ... ... ••• 12 6 
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Gold Mining and Milling^ in Western Australia, 
with Notes upon Telluride Treatment, Costs and 
Mining Practice in other Fields. By A. G. 
Charleton. 82 illus. and numerous plans and 
tables, 648 pp. super-royal 8vo ... ... net 1 5 o 

Blasting of Rock in Mines, Quarries, Tunnels, 

etc By A. W. and Z. W. Daw. 90 illus. 293 pp. 

demy 8vo ... ... ... ... ... ... 15 o 

Handbook of Mineralogy ; determination and de- 
scription of Minerals found in the United States. 
By J. C. FoYE. i8mo, boards. {New York) net 20 

Conversations on Mines. By W. Hopton. Ninth 

edition, fully illustrated, 351 pp. crown 8vo ... 4 6 

Our Coal Resources at the End of the Nineteenth 

Century. By Prof. E. Hull. 157 pp. demy 8vo 6 o 

Cyanide Practice. By A. James. Third edition, 

II plates, 222 pp. crown 4to ... ... net 15 o 

Simple Rules for the Discrimination of Gems. 

By T. S. G. Kirkpatrick. i6mo, leather ... 20 

Hydraulic Gold Miners' Manual. By T. S. G. 

Kirkpatrick. Second edition, crown 8vo ... 4 o 

Economic Mining. By C. G. W. Lock. 175 illus. 

680 pp. 8vo ... ... ... ... ... net 10 6 

Gold Milling : Principles and Practice. By C. G. W. 

Lock. 200 illus. 850 pp. demy 8vo ... net 1 1 o 

Mining and Ore -Dressing Machinery. By 

C. G. W. Lock. 639 illus. 466 pp. super-royal 4to 150 
Miners' Pocket Book. By C. G. W. Lock. Fourth 

edition, 158 illus. 430 pp. fcap. 8vo, roan, gilt 

edges ... ... ... ... ... ... net 10 6 

Practical Handbook for the Working Miner 

and Prospector, and the Mining Investor. By 

J. A. Miller. Illustrated, 254 pp. crown 8vo ... 76 

Theory and Practice of Centrifugal Ventilating 

Machines. By D. Murgue. 7 iUus. 81 pp. 8vo 5 o 

Examples of Coal Mining Plant. By J. Povey- 

Harper. Second edition, 40 plates, 26 in. bj^ 

20 in. ... ... ... ... ... ... net 44^ 
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Examples of Coal Mining Plant, Second Series. 

By J. Povey-Harper. loplates, 26in. by 2oin. «^^ i 12 6 

Miner's and Prospector's Pocket Guide to the 

Mineral Ores and Metals of Australia. By T. R. 

SuTTiE. Square i6mo ... ... ... net 2 o 



ORGANISATION. 

Accounts,. Contracts and Management. 
Management of Engineering Workshops. A 

Course of Six Lectures delivered to the Insti- 
tution of Junior Engineers. By A. H. Barker. 
8vo, sewed ... ... ... ... ,,. ... 3 o 

Organisation of Gold Mining Business, with 

Specimens of the Departmental Report Books 
and the Account Books. By Nicol Brown. 
Second edition, fcap. folio. ... net i 5 o 

Manual of Engineering Specifications and Con- 

tracts. By L. M. Haupt. Eighth edition, 8vo. 

(New York) ... ... ... net 12 6 

Engineering Contracts and Specifications. By 

J. B. Johnson. Third edition, 566 pp. demy 

8vo. (New York) ... ... ... ... net 12 6 

Depreciation of Factories, Mines, and Industrial 
Undertakings, and their Valuation. By E. 
Matheson. Third edition, revised, 200 pp. Svo, 

vyl-OLll ... ... ... .. ... ... TttCv y O 

Aid Book to Engineering Enterprise. By E. 

Matheson. Third edition, 916 pp. Svo, buckram 140 

Matheson and Grant's Handbook for En- 
gineers : enumerating the particulars on which 
choice and cost depend in the purchase of En- 
gineering Material. Second edition, illustrated, 
186 pp. 32mo, sewed, gilt edges i o 

Ofifice Management. A handbook for Architects 
and Civil Engineers. By W. Kaye Parry. 
medium 8vo ... ... ... ... ... net 10 o 



B. * F. M. SPON, LrniraD. 



PHYSICS. 

The Entropy Diagram and its Applications. By 

M. J. BouLviN. Demy 8vo ... 50 

Physical Problems and their Solution. By A. 

BouRGOUGNON. i8mo, boards. [New York) net 20 

Experimental Science : Elementary, Practical and 
Experimental Physics. By G. M. Hopkins. 
Twenty-third edition, 420 illus. 1000 pp. large 8vo. 
(New York) ... ... ... ... ... net 1 1 o 

Reform in Chemical and Physical Calculations. 

By C. J. T. Hanssen. Demy 4to net 6 6 

Practical Laws and Data on the Condensation 
of Steam in Bare Pipes ; to which is added a 

Translation of Peclet's Theory and Experi- 
ments ori the Transmission of Heat through In- 
sulating Materials. By C. P. Paulding. 184 
illus. 102 pp. demy 8vo. {New York) ... net 8 6 

Physics of the Ether. By S. T. Preston. 8vo ... 3 6 



PRICE BOOKS. 

Architects' and Engineers' Price Book. By T. E. 

Coleman. Second edition, 319 pp. 32mo, roan, 

^UL 6UgCo ... ... ... ... ... ... ^ O 

Spons' Architects' and Builders' Price Book. 

By W. Young. Edited by Clyde Young. 440 pp. 

crown 8vo, published annually ... ... ... 3 6 

Spons' Engineers' Price Book. A Synopsis of 

Current Prices and Rates for Engineering Ma- 
terials and Products. Edited by T. G. Marlow. 
650 pp. folio, half leather. (1904) net 12 6 



B. & F. N. SPON, Limited. 37 



RAILWAY ENGINEERING. 

Railroad Curves and Earthwork. By C. F. 

Allen. io6 pp. i2mo, leather, gilt edges. {New 

York) ... ... ... ... ... ... net 8 6 

Field and Office Tables, specially applicable to 
Railroads. By C. F. Allen. 293 pp. i6mo, 
leather. (New York),.. ... ... ... net 8 6 

The two above combined in one vol. limp leather 

net 12 6 

Up-to-date Air Brake Catechism. By R. H. 

Blackall. Eighteenth edit. 2 coloured plates, 96 

illus. 305 pp. crown 8vo. (New York) ... net 8 6 

Simple and Automatic Vacuum Brakes. By C. 

Briggs, G.N.R. II plates, 8vo ... ... ... 4 o 

Notes on Permanent-way Material, Plate-laying, 
and Points and Crossings. By W. H. Cole. 
Fourth edition, 32 plates, 176 pp. crown 8vo ... 76 

Block Signal Operation. By W. L. Derr. Second 
edition, 25 illus. 270 pp. oblong crown 8vo. (New 
York) ... ... ... ... ... ... net 6 6 

Locomotive Breakdowns, Emergencies and their 
Remedies. By Geo. L. Fowler, M.E. 96 illus. 
244 pp. crown 8vo. (New York) ... ... net 6 6 

Formulae for Railway Crossings and Switches. 

By J. Glover. Royal 32mo 2 6 

Locomotive Catechism. By R. Grimshaw. 23rd 

edition. 12 plates, 200 illus. 450 pp. 8vo. (New 

York) ... ... ... ... ... ... net 8 6 

Examples of Station Buildings and their Cost. 

By J. W. Grover. Folio 10 6 

Railway Engineering, Mechanical and Electrical. 

By J. W. C. Haldane. 5 plates, 562 pp. demy 8vo 15 o 

Tables for setting-out Railway Curves. By C. P. 

Hogg. A series of cards in neat cloth case ... 46 

The Construction of the Modem Locomotive. 

By G. Hughes. 300 illus. 261 pp. 8vo ... ... 90 
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Practical Hints for Light Railwajrs at Home and 

Abroad. By F. R. Johnson. Crown 8vo 
Tables for setting out Curves for Railways, Roads, 
Canals, etc. By A. Kennedy and R. W. Hack- 
wood. 32mo ... 

Tables for Computing the Contents of Earth- 
work in the Cuttings and Embankments of 
Railways. By W. Macgregor. Royal 8vo 

Locomotive Slide Valve Setting. By C. E. Tully. 

Illustrated, i8mo ... ... ... ... net 

Practical Hints on setting out Curves. By A. G. 

Watson. iSmo 



SANITATION, PUBLIC HEALTH AND 
MUNICIPAL ENGINEERING. 

American Plumbing Practice. 536 illus. 268 pp. 

8vo. (New York) ... ... ... ... net . 10 6 

Sewage Purification. By E. Bailey-Denton. Svo 5 o 

Water Supply and Sewerage of Country Man- 
sions and Estates. By E. Bailey-Denton. 
Crown Svo ... ... ... ... ... net 2 6 

Sewage Irrigation bv Farmers. By R. W. P. 

Birch. Svo, sewea... ... ... ... ... 26 

Dirty Dustbins and Sloppy Streets. By H. P. 

BouLNOis. Crown Svo, sewed ... ... ... i o 

The Municipal and Sanitary Engineer's Hand- 
book. By H. P. BouLNOis. Third edition, 
^^ illus. 491 pp. demy Svo ... ... ... ... 150 

Sanitary House Drainage, its Principles and 

Practice. By T. E. Coleman. 9S illus. 206 pp. 

crown Svo ... ... ... ... ... ... 6 o 

Stable Sanitation and Construction. By T. E. 

Coleman. 1S3 illus. 226 pp. crown Svo ... ... 60 

Public Institutions, their Engineering, Sanitary and 

other Appliances. By F. Colyer. Svo... ... 3 6 

Modern Sanitary Appliances for Healthy 

Residences. By F. Colyer. Crown Svo ... 3 o 
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Discharge of Pipes and Culverts. By P. M. 

Crosthwaite. Large folding sheet in case net 2 6 

Standard Practical Plumbing. By P. J. Davies. 

Vol. I. Fourth edition, 768 illus. 355 pp. royal 

O V\J •«• ••« ••■ ••« ••■ y '-' 

Vol. II. Second edition, 953 illus. 805 pp. net 10 6 

A Complete and Practical Treatise on Plumbing 
. and Sanitation : Hot Water Supply^ Warm- 
ing and Ventilation, Steam Cooking, Gas, 
Electric Light, Bells, etc., with a complete 
Schedule of Prices of Plumber's Work. By 
G. B. Davis and F. Dye. 2 vols. 637 illus. and 
21 folding plates, 830 pp. 4to, cloth ... net 2 15 o 

Natural and Artificial Sewage Treatment. By 

Lt.-Col. A. S. Jones, V.C, and H. A. Roechling. 

8vo ... ... ... ... ... ... net 3 6 

The Treatment of Septic Sewage. By G. W. 

Rafter. 137 pp. i8mo, boards. (New York) net 2 o 

Reports and Investigations on Sewer Air and 

Sewer Ventilation. By R. H. Reeves. 8vo, sewed i o 

Sewerage and Sewage Disposal. By H. Robin- 
son. Second edition, i folding plate, 200 pp. 
demy 8vo ... ... ... ... ... ... 5 ^ 

Plumbing, Drainage, Water Supply and Hot 
Water Fitting. By J. Smeaton. 217 illus. 
236 pp. 8vo ... ... ... ... ... ... 7 ^ 

The Law and Practice of Paving Private Street 

Works. By W. Spinks. Fourth edition, 256 pp. 

8vo ... ... ... ... ... ... net 12 6 

STRUCTURAL DESIGN. 

{See Bridges and Roofs.) 

WARMING AND VENTILATION. 

American Steam and Hot-water Heating Prac- 
tice. 536 illus. 268 pp. crown 4to. (New York) net 12 6 

Ventilation and Heating. By John S. Billings. 

210 illus. 500 pp. 8vo. (New York) ... net 12 6 
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Practical Treatise on Heat By T. Box. Ninth 

edition, 14 plates, 300 pp. crown 8vo ... ... 12 6 

Health and Comfort in House Building, or Ven- 
tilation with warm air by self-acting suction 
power. By J. Drysdale and J. W. Hayward. 
Third edition, 6 plates, 8vo ... ... ... 76 

Hot Water Supply. By F. Dye. Fifth edition, 

48 illus. 86 pp. crown 8vo ... ... ... net 30 

A Practical Treatise upon Steam Heating. By 

F. Dye, 129 illus. 246 pp. demy 8vo ... net 10 o 

The Engineer's Practical Guide for Fixing Hot 
Water Apparatus. By J. Eldridge. Second 

edition, crown 8vo, sewed ... ... ... ... i o 

Practical Treatise upon Warming Buildings by 

Hot Water. By C. Hood. Third edition, 

revised by F. Dye. 369 illus. 600 pp. demy 8vo 15 o 

Charts for Low Pressure Steam Heating. By 

J. H. KiNEALY. Small folio. (New York) ... 4 6 

Formulae and Tables for Heating. By J. H. 

KiNEALY. 8vo. {New York) ... 36 

Steam Heating and Ventilation. By W. S. Monroe. 

89 illus. 150 pp. 8vo. {New York) ... ... net 8 6 

Mechanics of Ventilation. By G. W. Rafter. 

Second edition, i8mo, boards. {New York) net 2 o 

Furnace Heating. By W. G. Snow. 44 illus. 

170 pp. 8vo. {New York) ... ... ... net 6 6 



WATER SUPPLY. 

{See also Hydraulics.) 
Modern System of Water Purification or True 

Softening. By W. G. Atkins. 8vo ... net 10 

Some Details of Waterworks Construction. By 

W. R. Billings. 28 illus. 96 pp. 8vo. (New 

I orRtf ... ... ... ... ,,, ,,, fiet o 6 

Treatise on Water Supply, Drainage and Sanitary 

Appliances of Residences. By F. Colyer. Cr. 8vo 3 o 
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Report on the Investigations into the Purifica- 
tion of the Ohio River Water at Louisville, 
Kentucky. By G. W. Fuller. 8 plates, 4to, 
cloth. (New York) 220 

Waterworks for Small Cities and Towns. By 
John Goodell. 53 illus. 281 pp. 8vo. {New 

± OYiif ... ... ... ... ,,. ,,, net O D 

The Metropolis Water Act (1902). With map. 

By T. Hennell. 8vo, sewed «^^ 2 o 

Purification of Public Water Supplies. By J. W. 

Hill. 314 pp., 8 vo. {New York) 10 6 

Well Boring for Water, Brine and Oil. By C. Isler. 

90 illus. 8vo, cloth ... net 10 o 

Water Waste Prevention : its importance and 

the evils due to its neglect. By H. C. Meyer. 

8vo. {New York) ... rut 46 

Water Supply. By J. Parry. New edition, 25 illus. 

184 pp. crown 8vo 3 6 

On Artificial Underground Water. By G. 

RiCHERT. 8vo, sewed ... .,. ... net 16 

Notes on Water Supply in new Countries. By F. 

W. Stone. 18 plates, 42 pp. crown 8vo ... 5 o 

The Principles of Waterworks Engineering. 

By J. H. T. TuDSBERY and A. W. Brightmore. 
Third edition in the Press, 

WORKSHOP PRACTICE. 

A Handbook for Apprenticed Machinists. By 

O. J. Beale. Illustrated, 141 pp. i6mo. {New 

York) ... ... ... ... .,, ,,, net 2 6 

Bicycle Repairing. By S. D. V. Burr. Sixth 

edition, 200 illus. 208 pp. 8vo. {New York) net 4 6 

Practice of Hand Turning. By F. Campin. 

Third edition, 99 illus. 307 pp. crown 8vo ... 36 

Boiler Makers' and Iron Shipbuilders' Com- 
panion. ByJ. FoDEN. Fourth edition, fcap. 8vo 5 o 

Art of Copper Smithing. By J. Fuller. New 

edition, 475 illus. 325 pp. royal 8vo. {New York) net 126 

Saw Filing and Management of Saws. By R. 

Grimshaw. New edition, 81 illus. i6mo. (New 

York) net 36 
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Paint and Colour Mixing. By A. S. Jennings. 

Second edition. 4 coloured plates, 94 pp. 8vo net 5 o 

The Mechanician : a Treatise on the Construction 
and Manipulation of Tools. By C. Knight. 
Fifth edition, 96 plates, 397 pp. 4to ... ... 18 o 

Turner's and Fitter's Pocket Book. By J. La 

NiccA. iSmo, sewed ... ... ... ... 6 

Tables for Engineers and Mechanics, giving the 

values of the different trains of wheels required to 
produce Screws of any pitch. By Lord Lindsay. 
Second edition, royal 8 vo, oblong... ... ... 2 o 

Screw-cutting Tables. By W. A. LIartin. Seventh 

edition, royal 8vo, oblong ... ... ... ... i o 

Metal Plate Work, its Patterns and their Geometry, 
for the use of Tin, Iron and Zinc Plate Workers. 
By C. T. MiLLis. Fourth edition, 280 diagrams, 
470 pp. crown 8vo ... 9 o 

Turner's Handbook on Screw-cutting, Coning, 

etc. By W. Price. Fcap. 8vo ... ... ... i o 

Reed's Screw and Worm-wheel Cutting up-to- 
date. Royal 32mo ... ... ... ... ... 26 

Arrangement, Care and Operation of Wood 
Working Factories and Machinery. By J. 

Richards. Second edition, 64 illus. 150 pp. 

crown 8vo ... ... ... ... ... ... 5 o 

Pocket Book on Boilermaking, Shipbuilding, and 

the Steel and Iron Trades in General. By M. J. 
Sexton. Sixth ' edition, 85 illus. 319 pp. royal 
32rno, roan, gilt edges ... ... ... ... 5 o 

Spons' Mechanics' Own Book : A Manual for 

Handicraftsmen and Amateurs. Fifth edition, 

1430 illus. 720 pp. demy 8vo ... ... ... 6 o 

Ditto ditto half morocco ... . . 76 

Gauges at a Glance. By T. Taylor. Second 

edition, post 8vo, oblong, with tape converter net 5 o 

The Modern Machinist. By J. T. Usher. Fifth 

edition. 257 illus. 322 pp. 8vo. (New York) net 10 6 

American Tool Making and Interchangeable Manu- 
facturing. By J. W. WooDWORTH. 600 illus. 
544 pp. demy 8 vo. (Mw York) net 17 
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USEFUL TABLES. 

Weights and Measurements of Sheet Lead. 

By J. Alexander. 321110, roan i 6 

Tables of Parabolic Curves for the use of Railway 

Engineers and others. By G. T. Allen. Fcap. 

■'•'^*^^>' ••• ••• ••• ••• ••• ••• ••• 4 o 

Barlow's Tables of Squares, Cubes, Square Roots, 

Cube Roots and Reciprocals. Crown 8vo ... 60 

French Measure and English Equivalents. By 

J. Brook. Second edition, fcap. 32mo, roan ... 10 

Tables of Squares. By E. E. Buchanan. Ninth 

edition, i2mo. (New York) ... ... ... net 46 

A Dictionary of Metric and other useful Measures. 

By L. Clark. 8vo ... 6 o 

Land Area Tables. By W. Codd. Square i6mo, 

on a sheet mounted on linen and bound in cloth 3 6 

Description of the Amsler Planimeter. By W. 

Codd. (Forjuse with " Land Area Tables ") i2mo. 

sewed ... ... ... ... ... ... net 6 

Tables for Setting out Curves from loi to 5000 

feet radius. By H. A. Cutler and F. J. Edge. 

Royal 32mo ... ... ... ... ... ... 2 6 

Transition Curves. By W. G. Fox. i8mo, boards. 

(New York) ... ... ... ... ... net 2 o 

Tables of the Weight of Iron. By W. J. Girder. 

On large folding card ... ... ... ... 10 

Tables of some of the Principal Speeds occurring 

in Mechanical Engineering, expressed in Metres 

per second. By P. Keerayeff. iSmo, sewed ... 6 

Calculating Scale. A Substitute for the Slide Rule. 

By W. Knowles. Crown 8vo, leather ... net i o 

Metrical Tables. By Sir G. L. Molesworth. Third 

edition, royal 32mo ... ... ... ... ... 2 o 

Planimeter Areas. Multipliers for various scales. 
By H. B. Molesworth. Folding sheet in cloth 

wAOw ... ... ... ... ... ••• flfVw X C 
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Tables for setting out Half- Widths on Railways, 
Roads, Canals, etc. By J. S. Olver. Crown 
8vo, cloth ... ... ... ... ... net 26 

Rownson's Iron Merchants' Tables and Memo- 
randa, Weights and Measures. 32mo, leather ... 3 6 

Spons* Tables and Memoranda for Engineers. 

By J. T. Hurst, C.E. Twelfth edition, 64mo, 

roan, gilt edges ... i o 

Ditto ditto in celluloid case i 6 

Optical Tables and Data, for the use of Opticians. 

By Prof. S. P. Thompson. 130 pp. oblong 8vo net 60 

Traverse Table, showing Latitudes and Departure 
for each Quarter degree of the Quadrant, and for 
distances from i to 100, etc. ; i8mo, boards. 
{New York) net 20 

Fifly-four Hours' Wages Calculator. By H. N. 

Whitelaw. Second edition, 8vo net 26 

Wheel Gearing. Tables of Pitch Line Diameters, 
etc. By A. Wildgoose and A. J. Orr. Fcap. 
32mo ... ... ... ... ... ... net 2 o 

MISCELLANEOUS. 

The Phonograph, and how to construct it. By 

W. GiLLETT. 6 folding plates, 87 pp. crown 8vo 5 o 

The Metric Fallacy. By F. A. Halsey : and the 
Metric Failure in the Textile Industry. By S. S. 
Dale. 231 pp. 8vo. {New York) ... ... net 46 

Particulars of Dry Docks, Wet Docks, Wharves, 
etc. on the River Thames. By C. N. Jordan. 
Second edition, 7 coloured charts, 103 pp. oblong 
8vo ... ..» ••• ••• ... ••• net 5 o 

Resistance of Air and the Question of Flying. 

By A. Samuelson. 23 illus. 36 pp. 8vo, sewed net 20 

Spons' Engineer's Diary and Year Book, issued 

annually. 4to ... ... ... ... ... 36 

The American Hardware Store. A Manual of 

approved methods of arranging and displaying 
hardware. By R. R. Williams. 500 illus. 
448 pp. royal 8vo. {New York) I2 6 
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SCIENCE ABSTRACTS 

SECTION A.— PHYSICS. 
SECTION B.— ENGINEERING. 

ISSUED MONTHLY BY THE 

INSTITUTION OF ELECTRICAL ENGINEERS, 

WITH THE CO-OPERATION OF 

The Physical Society of London, 

The American Physical Society, 

The American Institute of Electrical Engflneers, and 

The American Electro-Chemical Society. 

Section A.— PHYSICS. 

Annual Sabscrtpiion, 188. net, post-free* 

Contents : — General Physics — Light — Heat — Electricity and 

Magnetism — Chemical Physics and Electro-Chemistry. 

During 1903 over 1500 Abstracts and References were included under the above 
headings, while from January to November 1904 there are nearly 3200. 

Section B.— ELECTRICAL ENGINEERING. 

Annual Sahscription, 188. net, post-free* 

Contents : — Steam Plant, Gas and Oil Engines — Industrial Electro- 
Chemistry, General Electrical Engineering, and Properties and 
Treatment of Materials — Generators, Motors and Transfwmers 
— Electrical Distribution, Traction and Lighting — Telegraphy 
and Telephony. 

During 1903 over 1000 Abstracts and References were included under the above 
headings, while from January to November 1904 there are over 2700. 

Annual Subscription for Both Sections, 308. net, post-free* 



THE ELECTRIC CLUB JOURNAL. 

Published by the Electric Club of Pittsburg Pa., U.S.A., con- 
taining the best of the Lectures and Discussions of the 
Club, with other matter of Appropriate Character. 

Monthly f price 6s, 6d, net per annum^ post free. 

The Journal has a staff of editors and engineering writers who are busy with 
the latest apparatus and up-to-date engineering problems. 

The Journal covers a |^eat variety of subjects, and is not restricted to elec- 
trical subjects nor to technical topics. It contains articles which should be an 
inspiration and help to every man who looks forward to a broad and progressive 

career. 

Full particulars post free on application. 



London : E. & F. N. SPON, Ltd., 57 Haparket, S.W. 
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WORKSHOP RECEIPTS 

FOR THE USE OF 

Manufacturers, Mechanics, and Scientific Amateurs. 

XJsirojLM IN Crown 8vo, Cloth, Price ss, each. 



FIRST SERIES. 

SECOND EDITION, REVISED. 103 illus. 452 pp. 

Contents : — Alloys — Amber — Aquafortis — Blacking — Bleaching — Boiler 
Incrustations — Bookbinding — Bronzing — Bronzing Powders — Cameo Cutting — 
Candle-making — Catgut — Cements — Cleansing — Crayons — Drawings — Dyeing — 
Engraving — Etching — Aqua-tint Engraving — Fireworks — Floorcloth — Fluxes — 
Fulminates — Guncotton — Gunpowder — Glass — Graining — Iron and Steel Tem- 
pering—Ivory — Lathing and Plastering — Marble Working — Mother-o'- Pearl — 
Nitroglycerine — Painting — Paper — Paper-hanging — Papier-Machd — Parchment 
— Pavements — Photography — Plating— Polishing — Pottery — Printers' Rollers— 
Recovering Waste Metal — Rubber — ^Rust. 



TSTOUKSHOP HECEIPTS 

SECOND SERIES. 

Ghemioal Manufactures. 16 illus. 485 pp. 

Contents : — Acidimetry and Alkalimetry — Albumen — Alcohol — Alkaloids 
— Baking Powders — Bitters — Bleaching — Boiler Incrustations — Cements and 
Lutes — Cleansing — Confectionery — Copying — Disinfectants — Dyeing — Staining 
and Colouring — Essences — Extracts — Fireproofing — Gelatine — Glue and Size — 
Glycerine — Gut — Hydrogen Peroxide — Inks — Iodine — Iodoform — Isinglass — 
Ivory Substitutes — Leather — Luminous Bodies — Magnesia — Matches — Paper — 
Parchment — Perchloric Acid — Pigments — Paint and Painting — Potassium Oxalate 
-Preserving. 

TSTOEKSHOP HECBIPTS 

THIRD SERIES. 

Electrical and Metallurgical subjects. 185 illus. 480 pp. 

Contents : — Alloys — Aluminium — Antimony — Barium — Beryllium — 
Bismuth — Cadmium — Caesium — Calcium — Cerium — Chromium — Cobalt — Copper 
— Didymium — Electrics (including alarms, batteries, bells, carbons, coils [induc- 
tion, intensity, and resistance], dynamo-electric machines, hre risks, measuring, 
microphones, motors, phonographs, photophones, storing, telephones) — Enamels 
and Glazes — Erbium — Gallium — Glass — Gold — Indium — Iridium — Iron — 
Lacquers — Lanthanum — Lead — Lithium — Lubricants — Magnesium — Manganese 
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Mercury — Mica — Molybdenum — Nickel — Nisbium — Osmium — Palladium — 
Platinum — Potassium — Rhodium — Rubidium — Ruthenium — Selenium — Silver — 
Slag — Sodium — Strontium — Tantalum — Terbium — Thallium — Thorium — Tin — 
Titanium — Tungsten — Uranium — Vanadium — Yttrium — Zinc — Zirconium. 



TSTOUKSHOP HECBIPTS 

FOURTH SERIES. 

Handicrafts and Mechanical subjects. 243 illus. 443 pp. 

Contents : — Waterproofing : rubber goods, cuprammonium processes, 
miscellaneous preparations — Packing and Storing articles of delicate odour or 
colour, of a deliquescent character, liable to ignition, apt to suffer from insects or 
damp, or easily broken — Embalming and Preserving anatomical specimens — 
Leather Polishes — Cooling Air and Water ^ producing low temperatures, making 
ice, cooling syrups and solutions, and separating salts from liquors by refrigeration 
— Pumps and Siphons, embracing every useful contrivance for raising and supply- 
ing water on a moderate scale, and moving corrosive, tenacious, and other liquids 
— Desiccating: air- and water- ovens, and other appliances for drying natural and 
artificial products — Distilling: water, tinctures, extracts, pharmaceutical prepara- 
tions, essences, perfumes, and alcoholic liquids — Emulsifying as required by 
pharmacists and photographers — Evaporating: saline and other solutions, and 
liquids demanding special precautions — Filtering: water, and solutions of various 
kinds — Percolating and Mctcerating — Electroty ping —Stereotyping by both plaster 
and paper -pxocGS&e&^-Bookbinding in all its details — Straw Plaiting and the 
fabrication of baskets, matting, etc.— Musical Instruments: the preservation, 
tuning, and repair of pianos, harmoniums, musical boxes, etc. — Clock and Watch 
Mending : adapted for intelligent amateurs — Photography : recent development in 
rapid processes ; handy apparatus, numerous recipes for sensitising and developing 
solutions, and applications to- modem illustrative purposes. 



TSTOUKSHOP RECEIPTS 

FIFTH SERIES. 

Containing many new Articles, as well as additions to Articles included in 

the previous Series. 373 illus. 440 pp. 

Diamond Cutting — Labels — Glass Manipulations — Laboratory Apparatus — 
Cements and Lutes — Cooling — Copying — Evaporating — Magic Lanterns — 
Desiccating— Metal Work — Distilling — Modelling— Filtering— Plaster Casting — 
Protecting Metal Surfaces — Fireproofing — Taps— Lacquers — Tobacco Pipes — 
Ink — Tying and Splicing — Electrics — Tackle — Packing and Storing — Walking 
Sticks — Musical Instruments — Illuminating Agents — Percolation — Explosives- 
Stereotyping — Netting — Pumps and Siphons — Repairing Books — Preserving — 
Boat Building — Waterproofing — Scientific Instrument Making — Boot Mending — 
Velocipedes. 

London : £. & F. N. SPOM, Ltd., 57 Haymaiket, S.W. 
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The Joamal of the Iron and Steel Institute. 

Edited by Bennett H. Brough, Secretary, 
Published Half-yearly, 8vo, cloth, 165. 



The Joamal of the Institution of Electrical 

Engineers. 

Edited by G. C. Lloyd, Secretary, 



The Transactions of the Society of Engineers. 

Edited by Perry F. Nursey, Secretary, 
Published Annually, 8vo, cloth, 15s. 



The Proceedings of the Incorporated Association 
of Municipal and County Engineers. 

Edited by Thomas Cole, Assoc. M. Inst. C.E. 
Published Annually, 8vo, cloth, 215. 



The Transactions of the Institution of Mining and 

Metallurgy. 

Edited by C. McDermid, Secretary, 
Published Annually, boards, 215. net, or half-bound, 255. net. 



Transactions of the Institution of Gas Engineers. 

Edited by Walter T. Dunn, Secretary, 
Published Annually, 8vo, cloth, 105. 6d. net. 



London : £. & F. N. SPON, Ltd., 57 Haparket, S.W. 
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